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INTRODUCTION
This is an annual progress report of the West RiverCrops and Soils Research Projects, South
Dakota Agricultural ExperimentStation. The equipment storage and processing facilities are
located approximately one mile southwest of Box Elder, SD at 21 County Road 212. The office
facilities are located at 1905 Plaza Boulevard; Rapid City, SD 57702. Telephone (605)394-
2236, e-mail: Rickertsen.John@ces.sdstate.edu or Swan.Bruce@ces.sdstate.edu
Internet web page: wrac.sdstate.edu
The Research Projects serve the western part of South Dakota. They are unique in that all
experimental plots are cooperatively located with farmers. All the experimental plots are located
on farmer fields rather than at a particular experiment station. This allows for more mobility and
localized data collection. This system is very dependent upon farmer cooperators and local
extension agronomy educators.
This research tests the adaptability of new crops, varieties and farming methods. This report
does not include results of work conducted by SDSU projects headquartered on campus at
Brookings, South Dakota.
FIELD PLOT COOPERATORS
Name Address County
Larry Novotny Martin 57551 Bennett
William Miller Oelrichs 57763 Fall River
Roger Rosenow Ralph 57650 Harding
Kip Matkins Sturgis 57785 Meade
Gregg Krebsbach New Underwood 57761 Pennington
Merritt Patterson & Sons Wall 57790 Pennington
Crown Partnership Wall 57790 Pennington
James Talty Wall 57790 Pennington
Ron Seidel Bison 57620 Perkins
David Neuharth Hayes 57537 Stanley
Rex Haskins Hayes 57537 Stanley
Mark Stiegelmeier Selby 57472 Walworth
This is an annual report, some trials are ongoing and will require additional testing before final
conclusions can be made.
350 copies printed at an estimated cost of $ 3.48 eacti. Marcti 2004
Soutfi Dakota State University, Soutti Dakota Counties, and U.S. Department of Agriculture Cooperating.
South Dakota State University is an Affirmative Action/Equal Opportunity Employer (Male/Female) and offers all benefits , services,
education and employment opportunities without regard for race, color, creed, religion, national origin, ancestry, citizenship, age,
gender, sexual orientation, disability, or Vietnam Era veteran status.
TESTING LOCATIONS
Sturgis
Kennebe
Oe richs
Martin
TABLE OF CONTENTS
Introduction i
Acknowledgments 1
Weather Summary 1-6
Variety Trials
Winter Wheat Variety Trials
Fall River County 7,8
Bennett County 7,9
Stanley County 10,11
Pennington County 10,12
Meade County 10,13
Perkins County 10,14
Winter Triticaie Variety Trials
Pali River County 15,16
Stanley County 15
Meade County 15,16
Perkins County 15,16
Wheat Variety Recommendations 17
SjDring Wheat Variety Trials
Pennington County 18,19
Perkins County 18,20
Harding County 18,21
Durum Wheat Variety Trials
Perkins County 22,23
Harding County 22,23
Oat and Barley Variety Recommendations 24
Oat Variety Trials
Pennington County 25,26
Perkins County 25,27
Spring Barley Variety Trials
Pennington County 28,29
Harding County 28,29
Perkins County 28,30
Saffiower Variety Trials
Pennington County 31,32
Fall River County . 31,32
Meade County 31,33
Soybean Variety Trial
Pennington County .34
III
TABLE OF CONTENTS
Field Pea Variety Trails
Pennington County 35-37
Perkins County 35-37
Stanley County 35-37
Walworth County 35-37
Chickpea Variety Trials
Pennington County : . . 38-41
Stanley County. 38-41
Fall River County 38-41
Winter Pea Variety Trial
Pennington County 42
Winter Lentil Variety Trial
Pennington County 43
Management Practices
Field Pea Seeding Rate
Pennington County 44
Chickpea Planting Rate
Meade County. 46
Safflower Planting Date Study
Pennington County 47
Winter Wheat Fertilizer Demonstration
Pennington County 49
Reduced Tillage Practices
Reduced Tillage Rotation Study
Pennington County 50-70
Nitrogen Needs for Wall Rotation 1998-2003 73
Wall Rotation Economics 1998-2003 74
Long-Term Economic Trends of The Wall Rotation Study 76
Long-Term Yield Trends of The Wall Rotation Study 77
Wall Rotation Weed Counts .78
2003 - 2004 Preview Back Cover
IV
ACKNOWLEDGMENTS
The following County Extension Educators assisted in iocating cooperators and conducting the research;
Sandy Huber-Martin, Gary Kraatz-Hot Springs, Bart Krautschun-Beiie Fourche, Mike Huber-Timber Lake,
Robert Fanning-Kennebec, JuiieWaiker -Ft. Pierre, Vaierie Mitcheii-Murdo, Justin Keyser -Burke, and
Kyiene Odegaard-Bison.
The resuits reported in this pamphiet were funded under Riant Science Projects S-956 and USDA-
CSREES Consortium for Aiternative Crops. Additionai financiai support was received from The South
Dakota Crop improvement Association, The South Dakota Wheat Commission, South Dakota Foundation
Seed Stocks Division-SDSU, South Dakota Oiiseed Councii, Monsanto Agricuiturai Company, and Warne
Chemicai Co.
Research was conducted by John R. Rickertsen-Research Associate, and Bruce A. Swan-Senior Ag
Research Technician, and in conjunction with Kevin D. Kephart - Director Ag Experiment Station, Daie J.
Gaienburg - Dept. Head Riant Science, Bob Hail, Bob Poiimann, Jack ingemansen. Amir ibrahim, Martin
Draper, Leon Wrage, and Karl Glover.
A special thank you is extended to Jerry Swane and Ciint Neviiie for their help during the summer of
2003.
This publication was written and edited by John R. Rickertsen and Bruce A. Swan.
WEATHER SUMMARY
The data in the weather summaries presented in the foilowing charts and Tables 1 and 2 were
obtained from the Nationai Oceanic and Atmospheric Administration (NCAA) publication,
Climatologicai Data - South Dakota; from Dennis Todey, State Climatologist at South Dakota State
University; and from the South Dakota Crop-Weather Summary published by the South Dakota
Statistical Reporting Service-USDA. Weather data was also collected at our weather station located
at the Wall Rotation Study at Wall, South Dakota.
The 2002-2003 growing season was again a story of extremes for Western South Dakota.
September had siightly higher than normal temperatures at ail observed sites. Above normal rainfall
was seen at ail observed locations with the exception of Bison and Ralph. October of 2002
temperatures were 6-10 degrees below normal at ail of the west river locations. October precipitation
was below normal at all of the west river locations. November of 2002 brought temperatures that
were above normal at all of the observed locations. Precipitation was lower than normal at all of the
observed locations through the months of November and December. December of 2002 was
warmer than normal at ail locations. January of 2003 temperatures were 3-6 degrees above normal
at all nine locations. Precipitation for January was variable throughout the west river region.
February was a cold month with temperatures ranging 1-5 degrees below normal. Precipitation for
February was somewhat variable but limited at nearly all of the locations. March temperatures were
normal at all of the locations. Moisture was above normal in the northern and southern part of
western South Dakota. The central area east of the Black Hills was drier than normal for the month.
Temperatures were 2-4 degrees above normal at all locations for the month of April. Ralph, Bison,
Ft. Meade and Wall were below normal on precipitation for April and the other locations were all
above normal for the month. May had temperatures of 2-5 degrees below normal all across the
region. Bison, Midland, and Martin were above normal on precipitation for May. Kennebec and
Oelrichs were 1 Vn and 2 inches respectively above normal for June. The other locations were below
normal on precipitation for the month of June. July brought temperatures from 2-6 degrees above
normal and less than normal precipitation. August was 3-6 degrees hotter than normal with
precipitation below normal.
Overall, it was a good year for winter wheat production. We had decent moisture during the fall of
2002 and the winter wheat looked good coming out of dormancy in the spring of 2003 at most
locations. The spring of 2003 wasn't overly wet at most locations but temperatures remained cooler
than normal. This allowed for good crop development and yield potential.
The spring planted cool season crops got off to a good start early. Spring grain yields at Bison
were very good in 2003. Spring rains did not continue to come and support the warm season crops
in the Wall area. The warm season crops like corn and sunflowers looked excellent early in the
growing season. The corn and sunflower crop were in many areas adversely affected by the hot, dry
and windy conditions of the summer. Sunflower stands looked better than they did in 2002. Millet
did fairly well where there was adequate subsoil moisture to help it along.
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Figure 1. Topsoil Moisture Conditions During 2003 Growing Season.
(Crop and Livestock Reporting Service - USDA)
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Table 1. Weather Data - Date of Critical Temperatures and Total Useable Precipitation
in Counties with Experimental Plots (2002-2003).
Location Date of Temperature* Total Total Useable Moisture**
First Last Moisture^ Aug. 02-July 03 April 03-July 03
Bennett County
(Martin)
Oct. 13, 2002
22 °F
May 20, 2003
26 °F
13.71" 6.90" 4.67"
Fall River County
(Oelrichs)
Oct. 13, 2002
20 °F
May 20, 2003
28 °F
20.86" 13.70" 6.59"
Harding County
(Ralph)
Sept. 22, 2002
24 °F
May 20, 2003
22 Of
9.91" 4.99" 2.44"
Jones County
(Murdo)
Oct. 13, 2002
28 °F
Apr. 8, 2003
25 °F
17.26" 9.90" 6.85"
Meade County
(Ft. Meade)
Oct. 13, 2002
24 °F
Apr. 17, 2003
28 °F
18.57" 10.35" 5.86"
Pennington County
(Rapid City AP)
Oct. 12, 2002
25 °F
May 20, 2003
25 °F
11.82" 6.30" 3.59"
Pennington County
(Waii)
Oct. 21, 2002
27 °F
Apr. 7, 2003
27 °F
11.67" 6.08" 2.48"
Perkins County
(Bison)
Oct. 12, 2002
27 °F
May 20, 2003
28 °F
15.99" 9.32" 6.08"
Haakon County
(Kirley)
Oct. 13, 2002
25 °F
Apr. 7, 2003
28 °F
16.01" 9.08" 5.36"
Butte County
(Newell)
Oct. 12, 2002
25 °F
May 20, 2003
26 °F
12.52" 7.52" 2.98"
Lyman County
(Kennebec)
Oct: 9, 2002
28 °F
May 20, 2003
28 °F
21.58" 13.74" 9.49"
* First 28° temperature in Fall or last 28°temperature in Spring, reported in degrees Fahrenheit.
** Sum of all precipitation where amounts are in excess of .25 inch or totaled over .25 inch in
two contiguous days.
# Total moisture from August 1, 2002 to July 31, 2003.
WINTER WHEAT VARIETY TRIALS
Objective: To evaluate standard and experimental hard red and hard white winter wheat
varieties for yield, agronomic characteristics and adaptation to western South Dakota.
Procedure: Plots were seeded at seven locations in September 2002 with a John Deere 610
double disk (fallow) or John Deere 750 (no-till) plot drills with 10 inch spacing. The experimental
design was a randomized complete block with four replications. The seeding rate was 950,000
seeds per acre (60 Lb/A). The plots received 7.4 lbs N and 25 lbs P2O5 per acre as 10-34-0 with
the seed. Herbicides were applied in either the fall or spring and varied according to weeds
present. Visual stand ratings were taken in October 2002 and April 2003. The plots were
trimmed to 5' x 25' after heading. The wheat was harvested in July with a small plot combine.
Height, shatter, and lodging notes were taken at the time of harvest. Protein content was
determined with a Near Infrared Spectrophotometer (Technicon InfraAlyzer 400).
Location Summaries:
Fail River County - Oelrichs
Planted: September 26, 2002 Herbicide: Maverick (0.66 oz/A)
Harvested: July 23, 2003 Additional Nitrogen: 80 Lb/A
Previous crop: Conventional fallow
Yields at Oelrichs were good in 2003. The yields averaged 67 Bu/A with a 61.9 Lb/Bu
average test weight. The top yield group included Jagalene, AP502CL, Expedition, Alliance and
Wahoo. There was no significant difference in yield of varieties tested over the last three years.
Results are shown in Table 2.
Bennett County - Martin
Planted: September 19, 2001 Herbicide: None
Harvested: July 16, 2003 Additional Nitrogen: 40 Lb/A
Previous crop: Minimum till fallow
Martin yields were good averaging 66 Bu/A with test weights averaging 61.5 Lb/Bu. The top
yielding varieties in 2003 were Wahoo, Wesley, Trego, Alliance, Millennium and Expedition.
The best three year averages included Wahoo, Wesley, Millennium and Arapahoe. Results are
shown in Table 3.
Variety Height Lodging Test Wt Protein Yield Bu/A
Inches 1-9* Lb/Bu Percent 2003 3-Year
Hard Red
ALLIANCE 34 1 61.9 9.0 70.7 55
AP502 CL -31 1 60.1 9.8 72.8
ARAPAHOE 37 1 61.7 10.8 64.5 55
CDC FALCON 31 1 62.3 11.0 66.8 52
CRIMSON 40 1 64.0 10.7 68.7 54
EXPEDITION 34 1 62.5 10.6 72.3 57
HARDING 39 1 61.8 10.7 68.0 54
JAGALENE 33 1 63.4 10.7 76.5
JERRY 37 61.3 12.7 56.6
MILLENNIUM 37 1 62.2 9.9 62.6 57
NEKOTA 33 1 62.6 9.8 69.6 56
RANSOM 39 1 60.6 11.2 54.5 48
TANDEM 38 1 62.0 11.2 65.6 55
WAHOO 34 1 60.4 10.3 70.7 59
WESLEY 30 1 61.1 9.9 64.9 55
SD92107-3 38 1 62.3 9.9 60.7
SD92107-5 38 1 62.0 11.1 66.3
SD97049 33 1 61.2 10.3 66.6
SD97250 36 1 62.2 10.9 66.8
SD97088 36 1 61.5 11.6 65.0
SD98102 38 1 60.7 11.3 67.9
SD97538 34 1 61.3 11.4 68.9
SD97059-2 37 1 60.1 11.5 61.4
SD97380-2 36 1 61.6 10.1 68.5
Hard White
NUPLAINS 33 64.0 10.6 65.0 52
TREGO 33 1 62.6 10.2 69.8 55
SD97W604 31 1 62.4 10.6 66.1
SD97W609 31 1 62.5 10.8 68.7
SD99W015 34 1 61.7 10.0 66.5
SD97W671-1 36 1 62.6 10.1 71.0
Average 34.9 1.0 61.9 10.6 66.8 54
LSD (P=.05) 2.4 0.0 1.7 6.5 NS
CV 4.9 0.0 2.0 . 6.5 8
1=No lodging, 9 = 100% lodged.
Table 3. Hard Winter Wheat Variety Trial - Bennett County (Martin), 2001-2003.
Variety Height Lodging T est Wt Protein Yield Bu/A
Inches 1-9* Lb/Bu Percent 2003 3-Year
Hard Red
ALLIANCE 35 1 60.3 10.1 69.2 55
AP502 CL 31 59.4 11.0 60.6
ARAPAHOE 37 1 61.2 10.6 67.8 59
CDC FALCON 32 1 61.7 11.1 61.5 57
CRIMSON 39 1 62.8 11.6 60.0 50
EXPEDITION 35 1 62.4 10.8 68.0 56
HARDING 40 1 60.8 12.0 64.6 53
JAGALENE 32 1 63.6 10.7 67.7
JERRY 39 60.6 11.0 58.9
MILLENNIUM 36 1 62.9 10.5 68.6 60
NEKOTA 34 1 60.8 9.9 60.1 57
RANSOM 40 1 60.5 11.3 55.5 49
TANDEM 38 1 61.6 10.9 67.5 57
WAHOO 36 1 60.4 10.8 75.2 61
WESLEY 33 1 62.2 11.3 70.8 61
SD92107-3 39 1 61.4 12.0 65.0
SD92107-5 38 1 61.2 12.0 66.8
SD97049 33 1 60.4 10.2 65.9
SD97250 36 1 60.8 11.3 61.4
SD97088 38 1 61.0 10.4 66.6
SD98102 37 61.3 11.0 67.7
SD97538 34 1 61.4 11.2 72.0
SD97059-2 37 1 60.1 10.7 65.8
SD97380-2 36 1 60.7 11.2 67.1
Hard White
NUPLAINS 33 1 63.1 10.2 58.5 52
TREGO 32 1 62.3 10.1 69.7 56
SD97W604 30 1 63.2 11.4 68.0
SD97W609 32 1 63.1 11.0 64.2
SD99W015 33 1 62.5 11.7 65.3
SD97W671-1 36 1 62.4 11.6 63.6
Average 35.3 1.0 61.5 11.0 65.5 55
LSD (P=.05) 1.9 0.0 1.3 3.9 7
CV 3.7 0.0 1.5 4.3 13
* 1=No lodging, 9 = 100% lodged.
Stanley County - Hayes
Planted: September 18, 2002 Herbicide: Harmony (®/io,oz/A)
Harvested: July 15,2003 Additional Nitrogen: 80 Lb/A
Previous crop: Spring wheat, no-till planted
Hayes had fair growing conditions in 2003 with favorable spring conditions producing
tremendous plant growth leading to good recrop yields averaging 52 Bu/A. Conditions also
were favorable for stripe rust infection and this showed up in the low average test weights of
57.9 Lb/Bu. The top yield group in 2003 included Millennium, Jagalene, Wesley, Expedition and
Arapahoe. There are no three year averages for Hayes. The results are presented in Table 4.
Pennington County - Wall
Planted: September 25, 2002 Herbicide: Harmony GT (®/io oz/A)
Harvested: July 14, 2003 Additional Nitrogen: 80 Lb/A
Previous crop: Conventional fallow
Growing conditions at Wall were still droughty in 2003 and even though the wheat was
planted into fallow ground the yields only averaged 41 Bu/A. There Is a possibility the dry
conditions either stranded subsoil moisture below a dry layer or that not much soil moisture was
accummulated in the fallow period in 2002. The best yielding varieties this year were Wesley,
NuPlains, Alliance, Tandem and Crimson. There was little difference in the three-year average
yields. The results are presented in Table 5.
Meade County - Sturgis
Planted: September 17, 2002 Herbicide: Harmony Extra f/io oz/A) + 2,4-D LV6 (5 oz/A)
Harvested: July 22, 2003 Additional Nitrogen: None
Previous crop: Chickpeas, no-till planted
Sturgis had favorable growing conditions for wheat with good recrop yields that averaged 43
Bu/A with 61.1 Lb/Bu average test weights. There was a fair amount of stripe rust which may
have limited yields on susceptible varieties. The top yield group in 2003 was Arapahoe, Wahoo,
Jagalene and Expedition. There are no three year averages for Sturgis. The results are
presented in Table 6.
Perkins County - Bison
Planted: September 17-2002 Herbicide: Glean (V3 oz/A)
Harvested: July 24, 2003 Additional Nitrogen: None
Previous crop: Hayed spring wheat, no-till planted
Bison yields averaged 52 Bu/A with a 60.9 Lb/Bu average test weight. The best yielders in
2003 were Trego, CDC Falcon, Millennium, Jagalene, Expedition, Crimson, Wahoo and
Harding. Good recommended winter hardy varieties for this area are Harding, Crimson and
Expedition. There are no three year averages for Bison. The results are presented in Table 7.
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Variety Height Lodging TestWt Protein Yield
Inches , 1-9* Lb/Bu Percent Bu/A
Hard Red
ALLIANCE 42 1 55.1 10.6 54.0
AP502 CL 38 1 57.1 10.3 60.3
ARAPAHOE 42 1 57.3 13.0 57.2
CDC FALCON 39 1 57.2 15.4 50.7
CRIMSON 46 56,7 15.1 38.2
EXPEDITION 42 58.1 10.5 58.4
HARDING 45 1 57.5 15.1 45.9
JAGALENE 38 60.2 11.8 61.5
JERRY 46 57.6 14.5 47.3
MILLENNIUM 44 1 58.9 11.2 62.5
NEKOTA 41 1 59.5 11.7 51.6
RANSOM 47 1 54.4 15.0 44.8
TANDEM 48 1 60.8 13.7 48.9
WAHOO 41 1 54.6 12.6 53.8
WESLEY 35 1 56.4 15.3 61.5
SD92107-3 44 58.2 15.5 43.7
SD92107-5 45 1 57.7 14.9 47.3
SD97049 37 1 57.3 11.6 50.4
SD97250 43 57.2 12.9 51.3
SD97088 44 1 57.6 11.0 48.1
SD98102 41 1 59.2 12.9 47.1
SD97538 41 1 59.0 11.7 55.5
SD97059-2 40 1 56.8 14.5 44.2
SD97380-2 42 56.4 11.5 57.3
Hard White
NUPLAINS 38 61.3 11.4 49.7
TREGO 38 1 58.5 14.4 55.0
SD97W604 37 60.7, 13.6 63.8
SD97W609 38 1 58.3 11.9 57.1
SD99W015 39 57.8 14.4 54.1
SD97W671-1 39 1 58.7 12.9 43.9
Average 41.2 1.0 57.9 13.0 52.2
LSD (P=.05) 2.3 0.0 2.4 8.0
CV 3.9 0.0 2.9 10.9
1=No lodging, 9 = 100% lodged.
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Table 5. Hard Winter Wheat Variety Trial - Pennington County (Wall), 2001-2003.
Variety Height Lodging Test Wt Protein Yield Bu/A
Inches 1-9* Lb/Bu Percent 2003 3-Year
Hard Red
ALLIANCE 36 1 62.3 11.0 43.6 37
AP502 CL 32 1 63.0 10.7 39.5
ARAPAHOE 37 1 63.0 11.8 35.9 36
CDC FALCON 33 1 62.7 11.4 41.1 37
CRIMSON 33 62.7 12.3 42.4 37
EXPEDITION 28 1 62.7 12.9 39.5 35
HARDING 30 1 62.0 12.2 39.2 36
JAGALENE 31 62.7 10.9 35.0
JERRY 38 1 62.3 11.3 41.4
MILLENNIUM 32 1 63.0 10.9 41.6 40
NEKOTA 31 1 63.8 11.2 41.7 36
RANSOM 36 62.3 11.6 36.8 34
TANDEM 31 1 62.0 11.5 42.9 39
WAHOO 29 1 60.9 11.4 40.1 39
WESLEY 31 1 62.3 10.8 44.3 38
SD92107-3 29 1 61.6 12.3 37.6
SD92107-5 31 1 63.4 12.5 44.4
SD97049 27 1 63.8 11.2 43.4
SD97250 27 1 62.3 11.3 36.9
SD97088 30 1 63.0 11.3 45.4
SD98102 31 1 61.3 11.2 44.3
SD97538 30 1 63.4 11.0 40.9
SD97059-2 28 1 62.7 12.3 43.0
SD97380-2 29 62.7 10.1 37.0
Hard White
NUPLAINS 25 1 63.4 12.3 43.9 37
TREGO 23 1 62.7 10.9 38.3 34
SD97W604 25 1 63.8 11.6 40.4
SD97W609 26 1 63.4 11.1 43.0
SD99W015 31 1 62.3 10.7 41.3
SD97W671-1 24 1 63.0 11.8 43.0
Average 30.1 1.0 62.7 11.5 40.9 36
LSD (P=.05) , 0.0 6.9 NS
CV 0.0 12.1 11
1=No lodging, 9 = 100% lodged.
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Variety Height Lodging TestWt Protein Yield
Inches 1-9* Lb/Bu Percent Bu/A
Hard Red
ALLIANCE 29 1 60.0 11.9 43.7
AP502 CL 26 1 61.2 13.5 37.5
ARAPAHOE 32 1 60.7 13.3 45.7
CDC FALCON 29 1 61.5 13.5 43.5
CRIMSON 34 1 60.3 15.3 40.2
EXPEDITION 29 1 61.2 12.5 43.8
HARDING 35 1 59.7 14.6 39.5
JAGALENE 28 1 63.4 13.9 43.9
JERRY 35 1 59.5 13.6 40.1
MILLENNIUM 32 1 61.7 13.1 43.5
NEKOTA 28 1 61.3 13.8 41.8
RANSOM 34 1 58.6 14.4 39.1
TANDEM 33 1 62.8 14.3 41.5
WAHOO 30 1 59.3 12.0 44.8
WESLEY 26 1 61.0 14.2 40.7
SD92107-3 32 1 60.0 13.4 43.3
SD92107-5 33 1 60.6 14.6 42.2
SD97049 27 1 60.6 13.0 42.7
SD97250 31 1 61.6 14.2 44.3
SD9708a 33 1 61.4 13.7 44.4
SD98102 33 1 61.3 13.7 46.5
SD97538 29 1 61.5 12.4 47.4
SD97059-2 33 1 60.5 13.0 44.0
SD97380-2 31 .1 60.4 13.2 46.1
Hard White
NUPLAINS 28 1 62.8 14.5 41.3
TREGO 27 1 62.4 12.9 43.2
SD97W604 26 1 62.4 13.6 45.4
SD97W609 27 1 62.2 12.8 44.3
SD99W015 30 1 61.7 13.7 46.0
SD97W671-1 31 1 61.7 14.2 43.6
Average 30.1 1.0 61.1 13.6 43.1
LSD (P=.05) 1.6 0.0 1.0 3.6
CV 3.8 0.0 1.1 5.9
*1=No lodging, 9 = 100% lodged.
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Variety Height Lodging Test Wt Protein Yield
Inches 1-9* Lb/Bu Percent Bu/A
Hard Red
ALLIANCE 33 1 58.6 11.6 52.6
AP502 CL 30 1 57.2 10.2 50.7
ARAPAHOE 34 1 60.0 12.2 52.8
CDC FALCON 31 1 60.5 11.9 56.4
CRIMSON 35 1 61.9 13.5 53.0
EXPEDITION 33 60.6 10.6 54.5
HARDING 35 61.0 14.1 52.8
JAGALENE 31 61.6 15.8 55.2
JERRY 35 1 61.1 13.9 50.4
MILLENNIUM 34 1 61.6 16.2 55.6
NEKOTA 31 1 60.2 15.4 50.6
RANSOM 34 1 60.4 13.2 47.0
TANDEM 34 1 62.2 14.9 52.3
WAHOO 33 1 60.0 13.5 53.5
WESLEY 28 1 61.3 10.6 51.9
SD92107-3 34 1 58.9 15.8 48.0
SD92107-5 35 1 61.3 11.7 49.7
SD97049 31 1 61.4 11.2 51.3
SD97250 32 1 62.4 14.9 50.6
SD97088 34 1 60.7 14.7 48.1
SD98102 35 1 59.7 12.6 49.2
SD97538 30 1 61.3 15.0 49.4
SD97059-2 33 1 60.6 14.7 52.7
SD97380-2 34 1 59.7 13.9 49.9
Hard White
NUPLAINS 30 1 63.3 15.3 48.6
TREGO 31 62.6 9.3 56.9
SD97W604 29 1 62.4 11.7 57.2
SD97W609 31 1 62.2 12.3 51.8
SD99W015 32 1 61.1 12.2 51.8
SD97W671-1 32 1 61.5 9.9 52.7
Average 32.4 1.0 60.9 13.1 51.9
LSD (P=.05) 1.8 0.0 2.3 5.8
CV 3.9 0.0 2.7 , 7.9
''1=No lodging, 9 = 100% lodged.
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WINTER TRITICALE VARIETY TRIALS
Objective: To evaluate winter trlticaie varieties for yield, agronomic characteristics and
adaptation to western South Dakota.
Procedure: Plots were seeded at four locations in September 2002 with a John Deere 610
doubie disk (fallow) or John Deere 750 (no-till) plot drills with 10 inch spacing. The experimentai
design was a randomized complete block with four replications. The seeding rate was 90 Lb/A.
The piots received 7.4 lbs N and 25 lbs P2O5 per acre as 10-34-0 with the seed. Herbicides
were applied in either the fall or spring and varied according to weeds present. Visual stand
ratings were taken in October 2002 and April 2003. The plots were trimmed to 5' x 25' after
heading. The triticaie was harvested in Juiy with a smail plot combine. Height, shatter, and
lodging notes were taken at the time of harvest.
Location Summaries:
Fall River County - Oelrichs
Planted; September 26, 2002 Herbicide; Maverick (0.66 oz/A)
Harvested: July 23, 2003 Additional Nitrogen: 80 Lb/A
Previous crop: Conventional fallow
Stanley County - Hayes
Planted: September 18, 2002 Herbicide: Harmony (®/io oz/A)
Harvested: Not Harvested Additional Nitrogen: 80 Lb/A
Previous crop: Spring wheat, no-tili pianted
Meade County - Sturgis
Planted: September 17, 2002 Herbicide: Harmony Extra {^/^o oz/A) + 2,4-D LV6 (5 oz/A)
Harvested: July 22, 2003 Additional Nitrogen: None
Previous crop: Chickpeas, no-tiii planted
Perkins County - Bison
Planted: September 17, 2002 Herbicide: Glean (V3 oz/A)
Harvested: July 24, 2003 Additional Nitrogen: None
Previous crop: Hayed spring wheat, no-tiii planted
Triticaie is a cross between rye and wheat that was hoped would combine the grain qualities
of wheat with the vigor and hardiness of rye. Unfortunately it is inferior to wheat for bread and
noodle making and is now grown mostly for forage. It is a very taii crop averaging 414to 5 feet
tali in this years trials compared to Arapahoe, a standard height winter wheat, at just less than
three feet. Comparisons of grain yield over three locations had the Arapahoe winter wheat in
the CRT trial beside the triticaie averaging 3260 Lb/A with the triticaie averaging 2955 Lb/A. The
triticaie had test weights similar to rye averaging 54.1 Lb/Bu versus 60.8 Lb/Bu for Arapahoe.
The best triticaie variety in these trials was Frostat with its top yields and better lodging
resistance. Results are presented in Tables 8-10.
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Variety Stand Height Lodging Test Wt Yield
Percent Inches 1-9* Lb/Bu Lb/A
Winter Thticale
Boreal 90 61 1.3 56.6 3982
Frostat 90 59 1.0 56.8 4128
Windrift 90 61 2.0 54.5 3453
Winter Wheat
Arapahoe in CRT 90 37 1.0 61.7 3870
Average(Triticale) 90 60.0 1.4 56.0 3854
LSD (P=.05) 2.8 1.0 2.9 NS
CV 2.7 39.0 3.0 12.5
* 1=No lodging, 9 = 100% lodged.
Table 9. Winter Triticale Variety Trial -Meade County (Sturgis), 2003.
Variety Stand Height Lodging Test Wt Yield
Percent Inches 1-9* Lb/Bu Lb/A
Winter Triticaie
Boreal 90 53 1.0 56.1 2315
Frostat 90 53 1.0 51.7 2075
Windrift 90 53 3.0 50.1 1817
Winter Wheat
Arapahoe in OPT 90 32 1 60.7 2742
Average(Triticale) 90 52.8 1.7 52.6 2069
LSD (P=.05) 1.3 0.8 2.1 279
CV 1.4 28.3 2.4 7.8
* 1=No iodging, 9 = 100% lodged.
Tabie 10. Winter Triticale Variety Trial -1Perkins County (Bison), 2003.
Variety Stand Height Lodging Test Wt Yield
Percent Inches 1-9* Lb/Bu Lb/A
Winter Triticale
Boreai 90 54 4.3 55.1 2701
Frostat 90 55 1.5 55.8 3430
Windrift 90 54 2.3 50.2 2692
Winter Wheat
Arapahoe in CPT 90 34 1 60.0 3168
Average(TritiGaie) 90 54.3 2.7 53.7 2941
LSD (P=.05) 2.1 0.8 1.8 139.2
CV 2.2 16.5 1.8 2.6
1=No lodging, 9 = 100% lodged.
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WINTER WHEAT
Recommended:
Variety
Alliance
•pvi^
Arapahoe
Harding
Millennium
Tandem
Wesley
WHEAT VARIETY RECOMMENDATIONS FOR 2004
Crop Adaptation Areas for South Dakota
(Revised 1992)
Black
Hills
Crop Adaptation Area
3,4 P",5.6
1 "',3,4 "''.5,6,7'''
1 "',2 "',4,7
1 "',4 "',5,6,7"'
1 "',3,4 "',5,6,7"'
1 "',3,4 "',5,6,7"'
Crop Adaptation Area
Statewide
Statewide
Statewide
Statewide
Statewide
Statewide
Statewide
Acceptable/Promising:
Variety Crop Adaptation Area
SPRING WHEAT
Recommended:
Variety
Forge
Ingot
Knudson
Oxen
Reeder
Russ
Acceptabie/Prorhising:
Variety
Norpro
Parshall
Walworth
Crop Adaptation Area
Crimson
PVP"
PVPExpedition
Jagalene
Trego (white)
PVP
PVP
1 "',2 "',3,4 "',6,7
1 "',4 "',5,6,7"'
1 "',3,4 "',5,6,7"'
5,6,7"'
1,2,7
1,2,7
1,7
Statewide
DURUM WHEAT
Durum wheat was dropped from the statewide
OPT program so no recommendations were
made. There were trials planted at Bison and
Ralph with the results presented on page 22.
U.S. Plant VarietyProtection applied for and/or issued: seed sales of these varieties are restricted to classes of certifiedseed.
^ Plant into protective cover.
Source - Small Grains 2004 Variety Recommendations, EC774
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SPRING WHEAT VARIETY TRIALS
Objective: To evaluate standard and experimental hard spring wheat varieties for yield,
agronomic characteristics and adaptation to western South Dakota.
Procedure: Riots were seeded at three locations in April 2003 with a John Deere 750 plot drill
with 10 inch spacing. The experimental design was a randomized complete block with four
replications. The seeding rate was 1,220,000 seeds per acre (90 Lb/A). The plots received 7.4
lbs N and 25 lbs P2O5 per acre as 10-34-0 with the seed. Herbicides were applied in Mayand
varied according to weeds present. Plots were trimmed to 5' x 25' after heading. The wheat
was harvested in July with a small plot combine. Height, shatter, and lodging notes were taken
at the time of harvest. Protein content was determined with a Near Infrared Spectrophotometer
(Technicon lnfraAlyzer400).
Location Summaries:
Pennlngton County - Wall
Planted: April 03, 2003 Herbicide: Bronate (16 oz/A)
Harvested: July 21, 2003 Additional Nitrogen: None
Previous crop: Conventional fallow
The growing conditions at Wall were good early on but turned hot and dry In late June, which
likely limited yields. The plot averaged 35 Bu/Awith test weights averaging 61.6 Lb/Bu. The top
yielding varieties in 2003 were Forge, Walworth, Oxen, Reeder and Parshall. The top yield
group over the past three years included Oxen, Reeder, Forge, Walworth, Ingot and Alsen.
Results are shown in Table 11.
Perkins County - Bison
Planted: April 9, 2003 Herbicide: Bronate (16 oz/A)
Harvested: July 31, 2003 Additional Nitrogen: None
Previous crop: Hayed Wheat, No-till planted
Bison yields were good for recrop averaging 45 Bu/Awith test weights averaging 61.3 Lb/Bu.
The top yield group in 2003 included Briggs, Forge, Ingot, Reeder, Norpro, Knudson and
Hanna. There are no three year average yields for Bison. Results are shown in Table 12.
Harding County - Ralph
Planted: April 9, 2003 Herbicide: Puma (% pint/A) +Harmony (V2 oz/A)
Harvested: July 31, 2003 Additional Nitrogen: None
Previous crop: Conventional fallow
The Ralph trial was very variable due to dry conditions and lack of fertilizer with yields
averaging 29 Bu/Awith test weights averaging 63.0 Lb/Bu. The coefficient of variation (CV)
was 20.2 which means there was too much variation at this location to make valid yield
comparisons. Also there are no three year yield averages for Ralph. Results are shown in
Table13.
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Table 11. Hard Spring WheatVariety trial - Pennington County (Wall), 2001-2003.
Variety Height Lodging Test Wt. Protein Yield Bu/A
Inches 1-9* Lb/Bu Percent 2003 3 Year
ALSEN 29 1 61.3 13.5 35.8 33
BRIGGS 30 1 60.8 15.4 31.3 _ 30
CHRIS OK 31 1 61.4 14.3 30.9 27
DAPPS 30 1 61.1 13.1 31.3
FORGE , 30 1 62.4 13.6 37.7 33
GRANITE 24 1 62.9 15.5 32.2
HANNA 32 1 62.1 12.2 32.8 29
INGOT 32 1 63.5 T5.0 36.3 33
KNUDSON 23 1 61.2 15.6 29.4 31
NORPRO 25 1 59.5 12.7 31.9 30
OKLEE 29 1 61.0 13.1 35.3
OXEN 26 1 62.4 11.4 36.6 34
PARSHALL 32 1 61.9 12.0 36.4 31
REEDER 27 1 61.2 13.1 36.5 34
RUSS 30 1 61.8 13.3 34-8 32
WALWORTH 29 ,1 61.3 12.0 37.0 33
MN 97803A 30 1 62.4 14.7 33.3
ND 741 28 1 61.1 ,14.9 34.7
SO 3540* 30 1 62.5 17.1 , 34.0
SO 3546* 30 1 61.6 12.4 35.7
SO 3618 28 1 59.8 13.1 33.0
SO 3623* 32 1 61.6 15.7 35.5
SO 3635 28 1 61.2 13.8 33.8
SO 3641* 29 -1 61.3 12.8 36.5
SO 3720 33 1 64.3 12.4 36.1
BZ998-447 27 1 59.7 12.8 40.4 .
Average 28.8. 1.0 61.6 13.7 34.6 32
LSD (P=.05) 2.8 0.0 1.9 4.8 4
CV 6.8 0.0 2.2 9.9 7
* 1=No lodging, 9 = 100% lodged.
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Table 12. Hard Red Spring Wheat Variety Trial - Perkins County (Bison), 2003.
Variety Height Lodging Test Wt. Protein Yield
Inches 1-9* Lb/Bu Percent Bu/A
ALSEN 32 1 61.1 15.2 43.9
BRIGGS 33 1 62.1 14.0 49.9
CHRIS CK 37 1 59.8 14.9 41.7
DAPPS 34 1 59.6 39.5
FORGE 33 1 62.9 12.6 49.3
GRANITE 31 1 62.8 15.6 41.6
MANNA 37 1 61.0 14.0 45.7
INGOT 35 1 64.2 14.5 48.7
KNUDSON 30 1 62.2 12.6 45.9
NORPRO 30 1 60.7 15.3 46.5
OKLEE 29 1 61.2 15.7 42.0
OXEN 30 1 60.4 14.0 44.5
PARSHALL 35 1 62.4 14.8 44.8
REEDER 32 1 61.2 13.9 48.6
RUSS 35 1 60.6 13.9 . 45.0
WALWORTH 30 1 60.3 13.7 43.0
MN 97803A 31 1 61.0 14.8 43.1
ND741 33 1 61.9 13.4 45.0
SD 3540* 32 1 62.1 14.1 45.4
SD 3546* 32 1 61.8 14.4 44.2
SD3618 33 1 60.2 14.7 44.3
SD 3623* 35 1 61.9 13.5 43.9
SD 3635 35 1 59.9 13.3 43.9
SD 3641* 29 1 59.7 15.2 39.1
SD 3720 33 1 63.3 13.8 43.2
BZ998-447 31 1 59.0 13.0 49.8
Average 32.3 1.0 61.3 14.2 44.7
LSD (P=.05) 1.8 0.0 1.9 4.8
cv 4.0 0.0 2.1 7.7
1=No lodging, 9 = 100% lodged
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Table 13. Hard Red Spring Wheat Variety Trial - Harding County (Ralph), 2003.
Variety Height Lodging Test Wt. Yield Bu/A
Inches 1-9* Lb/Bu 2003
ALSEN 28 1 63.2 29.1
BRIGGS 30 1 62.7 33.0
CHRIS OK 31 1 62.2 24.2
DAPPS 30 1 61.8 26.6
FORGE 27 1 63.6 33.6
GRANITE 30 1 64.8 27.5
HANNA 30 1 62.1 32.9
INGOT 33 1 64.6 25.6
KNUDSON 26 1 63.1 27.7
NORPRO 24 1 62.6 29.1
OKLEE 25 62.6 24.9
OXEN 25 63.7 25.9
PARSHALL 26 1 63.5 27.6
REEDER 24 1 63.6 30.5
RUSS 31 1 62.1 31.8
WALWORTH 24 1 63.0 27.3
MN 97803A 28 1 63.0 25.3
ND 741 29 1 63.0 32.9
SD 3540* 31 1 63.6 29.7
SD 3546* 27 1 62.6 27.0
SD3618 28 1 61.6 26.9
SD 3623* 31 1 63.1 32.6
SD 3635 30 1 62.3 30.6
SD 3641* 27 1 63.5 26.7
SD 3720 28 1 65.1 25.9
BZ998-447 28 1 61.8 32.1
Average 27.9 1.0 63.0 28.7
LSD (P=.05) 3.8 0.0 1.4 NS
CV 6.7 0.0 1.5 20.2
* 1=No lodging, 9 = 100% lodged.
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DURUM WHEAT VARIETY TRIALS
Objective: To evaluate standard and experimental durum wheat varieties for yield, agronomic
characteristics and adaptation to northwestern South Dakota.
Procedure: Plots were seeded at three locations in April 2003 with a John Deere 750 plot drill
with 10 inch spacing. The experimental design was a randomized compiete block with four
replications. The seeding rate was 1,220,000 seeds per acre (90 Lb/A). The piots received 7.4
lbs N and 25 lbs P2O5 per acre as 10-34-0 with the seed. Herbicides were applied in early June
and varied according to weeds present. Plots were trimmed to 5' x 25' after heading. The'
wheat was harvested in July with a small plot combine. Height, shatter, and lodging notes were
taken at the time of harvest. Protein content was determined with a Near Infrared
Spectrophotometer (Technicon lnfraAlyzer400).
Location Summaries:
Perkins County - Bison
Planted: April 9, 2003 Herbicide: Bronate (16 oz/A)
Harvested: July 31, 2003 Additional Nitrogen: None
Previous erop: Hayed Wheat, No-till planted
Bison yieids were good in 2003 averaging 48 Bu/A with test weights averaging 62.2 Lb/Bu. The
top yield group in 2003 consisted of Lebsock, Mountrail, Pierce, Maier and Vic. There are no
three year yield averages for Bison. Results are shown in Table 14.
Harding County - Ralph
Planted: April 9, 2003 Herbicide: Puma (% pint/A) +Harmony (V2 oz/A)
Harvested: July 31, 2003 Additional Nitrogen: None
Previous crop: Conventional fallow
Ralph yields were 30 Bu/A in 2003 with test weights averaging 63.1 Lb/Bu. There was little
difference in yieids with only Renville having a statistically lower yield than the other varieties.
There were no significant differences in three-year yields. Results are shown in Table 15.
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Table 14. Durum Wheat Variety Trial - Perkins County (Bison), 2003.
Variety Height Lodging Test Wt Protein Yield Bu/A
inches 1-9* Lb/Bu Percent 2003
AC Avoniea 33.0 1 61.6 14.7 46.4
Ben 34.8 1 62.2 16.4 46.5
Dilse 29.5 1 61.6 15.4 44.5
Lebsock 31.5 1 63.1 13.8 51.0
Maier 31.3 1 63.1 15.4 49.4
Mountraii 31.3 1 62.1 14.4 50.6
Pierce 33.3 1 62.7 15.9 50.2
Renviiie 34.8 61.7 14.4 45.7
Vic 35.5 1 62.0 14.2 47.4
Average 32.8 1.0 62.2 15.0 48.0
LSD (P=.05) 2.0 0.0 1.0 4.1
CV 4.2 0.0 1.0 5.9
* 1=No lodging, 9 = 100% lodged.
15. Durum Wheat Variety Trial - Harding County (Ralph), 2001-2003.
Variety Height Lodging Test Wt Protein Yield Bu/A
Inches 1-9* Lb/Bu Percent 2003 3 Year
AC Avoniea 31 1 62.9 9.6 32.3
Ben 31 1 62.8 9.8 29.4 26.2
Dilse 30 1 63.5 9.9 29.5
Lebsock 28 1 64.2 9.3 29.7 27.2
Maier 31 1 63.3 . 10.1 30.7 26.3
Mountraii 31 1 62.7 9.0 29.2 28.6
Pierce 32 1 62.7 11.0 32.9
Renviiie 34 1 63.1 8.9 28.5 25.3
Vic 32 1 62.9 10.1 29.2 26.7
Average 31.4 1.0 63.1 9.7 30.2 26.7
LSD (P=.05) 2.0 0.0 0.8 4.0 NS**
CV 3.7 0.0 0.9 9.0 11.6
* 1=No lodging, 9 = 100% lodged.
' NS= No significant differences among treatments.
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OATS
Recommended:
Variety
Don
Loyal
Jerry
Reeves
PVP
OAT AND BARLEY VARIETY RECOMMENDATIONS FOR 2004
Crop Adaptation Areas for South Dakota
(Revised 1992)
Crop Adaptation Area
1,4,5.6,7
1,2.4,6,7
Statewide
Statewide
SPRING BARLEY
Recommended:
Variety
6 Row
Excel
Lacey''̂ ^
Robust
Crop Adaptation Area
1,2,4,6,7
Statewide
1,2,4,6,7
Acceptable/Promising:
Variety Crop Adaptation Area Acceptable/Promising:
Variety
Buff (huii-iess) Statewide 6 Row
Drummond
2 Row
Conior?^^
PVP
Crop Adaptation Area
Statewide
1,4,6,7
Conion, Drummond, Excel, Foster, Lacey,
Legacy, Morex and Robust are approved
American Malting Barley Association
varieties for South Dakota - 2003.
U.S. Plant VarietyProtectionapplied for and/or issued: seed sales of these varietiesare restricted to classes ofcertifiedseed.
Source - Small Grains 2004 Variety Recommendations, EC774.
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OAT VARIETY TRIALS
Objective: To evaluate standard and experimental oat varieties for yield, agronomic
characteristics and adaptation to western South Dakota.
Procedure: Plots were seeded at two locations in April 2003 with a John Deere 750 plot drill
with 10 inch spacing. The experimental design was a randomized complete block with four
replications. The seeding rate was 1,220,000 seeds per acre (64 Lb/A). The plots received 7.4
lbs N and 25 lbs P2O5 per acre as 10-34-0 with the seed. Herbicides were applied in May and
varied according to weeds present. Plots were trimmed to 5' x 25' after heading. The oats were
harvested in July with a small plot combine. Height, shatter, and lodging notes were taken at
the time of harvest.
Location Summaries:
Pennington County - Wall
Planted: April 3, 2003 Herbicide: Bronate (1 pint/A)
Harvested: July 21, 2003 Additional Nitrogen: None
Previous crop: Conventional fallow
Itwas a decent year for oats at Wall with yields averaging 71 Bu/A with test weights
averaging 40.8 Lb/Bu. The varieties Jerry, Don, HiPi and Morton did the best in 2003. There
was no significant difference in yield among hulled varieties with three-year averages. Among
the hull-less varieties Buff performed significantly better than Paul over the past three years.
Results are presented in Table 16.
Perkins County - Bison
Planted: April 9, 2003 Herbicide: Bronate (1 pint/A)
Harvested: July 31, 2003 Additional Nitrogen: None
Previous crop: Hayed wheat. No-till planted
Yields at Bison averaged a respectable 69 Bu/A with 41.1 Lb/Bu average test weights. The
varieties Jerry, Morton, Loyal, HIFi and Don made up the top yield group in 2003. There are no
three-year averages for Bison. Results are shown in Table 17.
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Table 16. Oat Variety Trial - Pennington County (Wall), 2001-2003.
Variety Height Lodging Test Wt Protein Yield Bu/A
Inches 1-9* Lb/Bu Percent 2003 3 Year
BUFF HULL-LESS 29 1.0 43.8 12.0 67.3 50
PAUL HULL-LESS 29 1.8 46.2 12.4 52.4 37
SD 580 HULL-LESS 34 3.8 47.4 12.2 46.9
DON 28 1.0 39.4 9.8 78.8 62
HIFI 29 1.3 38.2 10.0 76.7
HYTEST 35 1.8 42.9 10.7 72.5 55
JERRY 31 1.0 40.6 11.0 83.5 62
LOYAL 33 1.5 39.9 10.9 71.7 56
MORTON 30 1.0 39.9 11.4 74.5
REEVES 34 1.5 40.9 9.4 73.4 58
SD 366 32 1.8 39.1 10.2 80.5
SD 731 33 4.3 40.6 10.0 70.3
SD813 28 2.3 38.8 10.1 63.5
SD915 35 2.8 38.4 9.5 72.6
SD 96024 32 3.5 37.1 9.9 71.2
SD744 30 1.0 40.0 11.7 78.4
Average 31.2 1.9 40.8 10.7 70.9 55
LSD (P=.05) 3.4 2.0 1.7 9.9 10
CV 7.6 72.6 3.0 9.8 10
1 = No Lodging, 9 = 100% lodged.
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Table 17. Oat Variety Trial - Perkins County (Bison), 2003.
Variety Heigtit Lodging Test Wt Protein Yield Bu/A
Inches 1-9* Lb/Bu Percent 2003
BUFF HULL-LESS. 31 1.0 45.3 13.3 56.2
PAUL HULL-LESS 33 1.3 43.5 13.4 50.4
SD 580 HULL-LESS 35 3.3 47.4 13.1 51.2
DON 31 1.8 39.5 11.0 71.5
HIFI 34 3.5 38.3 10.9 71.9
HYTEST 38 1.5 42.7 12.5 61.5
JERRY 36 1.3 40.7 12.0 76.3
LOYAL 34 2.0 38.2 11.0 72.5
MORTON 37 2.5 38.3 11.3 75.7
REEVES 36 2.5 41.2 10.2 64.4
SD 366 36 2.3 40.5 10.3 77.5
SD 731 34 2.3 41.6 12.1 73.5
SD 813 30 1.5 41 11.2 73.0
SD 915 39 4.0 39.4 10.4 77.1
SD 96024 34 2.8 38.4 10.5 78.6
SD744 34 2.0 40.9 12.6 67.7
Average 34.5 2.2 41.1 11.6 68.7
LSD (P=.05) 2.2 1.1 1.4 12.3
CV 4.4 34.1 2.3 12.5
1 = No Lodging, 9 = 100% lodged.
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SPRING BARLEY VARIETY TRIALS
Objective: To evaluate standard and experimental spring barleyvarieties foryield, agronomic
characteristics and adaptation to western South Dakota.
Procedure: Plots were seeded at three locations in April 2003 with a John Deere 750 plotdrill
with 10 inch spacing. The experimental design was a randomized complete blockwithfour
replications. The seeding rate was 1,220,000 seeds per acre (117 Lb/A for two row, 83 Lb/A for
six-row). The plots received 7.4 lbs N and 25 lbs P2O5 per acre as 10-34-0 with the seed.
Herbicides were applied in May and varied according to weeds present. Plots were trimmed to
5' X25' after heading. The barleywas harvested in July with a small plot combine. Height,
shatter, and lodging notes were taken at the time of harvest. Protein content was determined
with a Near Infrared Spectrophotometer (Technicon InfraAlyzer 400).
Location Summaries:
Pennington County - Wall
Planted: April 3, 2003 Herbicide: Bronate (1 pint/A)
Harvested: July 14, 2003 Additional Nitrogen: None
Previous crop: Conventional fallow
At Wall, yields averaged 52 Bu/Aand test weights averaged 54.7 Lb/Bu. The varieties
Haxby, MT960228, Valier, Conlon and Legacy formed the top yield group for 2003. There were
no significant differences in three-year yields. The varieties Haxby, Valierand MT960228 are
varieties from Montana State University that were bred and selected for their feeding qualities
for beef production. In feeding studies at Montana State University, calves fed Valier barley
showed a ten percent increase in gain over caives fed traditional varieties. This puts these
varieties feed value on par with corn-based rations. Results are shown In Table 18.
Perkins County - Bison
Planted: April 9, 2003 Herbicide: Bronate (1 pint/A)
Harvested: July 24, 2003 Additional Nitrogen: 60 Lb/A
Previous crop: Barley, No-till planted
Barley yields at Bison averaged 59 Bu/A with 51.2 Lb/Bu average test weights in 2003. The
best varieties this year were Legacy, MT960228, Haxby, Conlon and Lacey. There are no
three-year averages for Bison. Results are shown in Table 19.
Harding County - Ralph
Planted: April 9, 2003 Herbicide: Puma (% pint/A) +Harmony (V2 oz/A)
Harvested: July 31, 2003 Additional Nitrogen: None
Previous crop: Conventional fallow
Theaverage yield was 41 Bu/A with test weights averaging 52.9 Lb/Bu at Ralph in 2003.
Top yielding varieties were MT960228, Legacy, Excel and Valier. There was no significant
difference in yield among the varieties tested over the lastthree years. Results are presented in
Table 20.
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Table 18. Spring Barley Variety Trial - Pennington County (Wall), 2001-2003.
Variety Height Lodging TestWt Protein Yield Bu/A
Inches 1-9* Lb/Bu Percent 2003 3 Year
TWO ROW
CONLON 29 1 54.9 10.8 53.9 46
HAXBY 27 1 57.0 13.7 59.1
VALIER 26 1 55.1 11.0 54.8
MT 960228 26 1 54.9 9.9 57.9
SIX ROW
DRUMMOND 30, 1 55.0 10.8 50.3 40
EXCEL 32 1 52.6 10.4 47.6 44
LACEY 30 1 54.0 10.7 50.3 45
LEGACY 27 1 54.7 10.5 52.6
ROBUST 31 1 55.1 10.8 43.3 39
ND 16301 31 1 53.6 10.6 48.2
Average 28.7 1.0 54.7 10.9 51.8 43
LSD (P=.05) 3.1 0.0 1.2 7.0 NS
CV 7.4 0.0 1.5 9.3 11
* 1 = no lodging, 9 = 100% lodged.
Table 19. Spring Barley Variety Trial - Perkins County (Bison), 2003.
Variety Height Lodging TestWt Protein Yield
Inches 1-9* Lb/Bu Percent Bu/A
TWO ROW
CONLON 27 1 52.6 11.1 62.4
HAXBY 25 1 53.5 11.0 62.4
VALIER 25 1 51.1 10.8 57.8
MT 960228 24 1 51.6 9.8 62.7
SIX ROW
DRUMMOND 30 1 50.2 12.0 53.9
EXCEL 26 1 50.2 10.8 53.2
LACEY 27 1 51.1 11.6 60.7
LEGACY 25 1 51.2 10.5 65.3
ROBUST 28 1 50.5 12.0 57.9
ND 16301 27 1 49.7 10.9 52.1
Average 26.2 1.0 51.2 11.1 58.8
LSD (P=.05) 1.5 0.0 1.4 6.0
CV 3.9 0.0 1.9 7.1
* 1 = no lodging, 9 = 100% lodged.
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Table 20. Spring Barley Variety Trial - Harding County (Ralph), 2001-2003.
Variety Height Lodging Test Wt Protein Yield Bu/A
Inches 1-9* Lb/Bu Percent 2003 3 Year
TWO ROW
CONLON 24 1 54.2 10.3 40.6 32
HAXBY 24 1 54.5 8.9 34.3
VALIER 23 1 53.3 9.2 45.0
MT 960228 22 1 53.2 8.4 50.6
SIX ROW
DRUMMOND 26 1 52.2 9.9 33.4 28
EXCEL 29 1 51.5 9.5 45.8 35
LACEY 28 1 52.8 9.8 40.0 32
LEGACY 24 1 53.7 9.6 48.3
ROBUST 26 52.1 10.2 31.9 25
ND 16301 28 1 51.3 9.3 39.1
Average 25.1 1.0 52.9 9.5 40.9 31
LSD (P=.05) 3.5 0.0 1.4 6.2 NS
CV 6.1 0.0 1.8 10.4 17
1 = no lodging, 9 = 100% lodged.
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SAFFLOWER VARIETY TRIALS
Objective: To evaluate safflower varieties for yieid and adaptation to western South Dakota.
Procedure: Safflower varieties were planted at 210,000 seeds/A (15-25 Lb/A) in a randomized
complete block experiment with four replications near Wall, Sturgis and Oelrichs, South Dakota.
The plots were planted in April and May with a John Deere 750 drill set to 10-inch row spacing.
The plots were harvested with a small plot combine.
Pennington County - Wall
Planted: April 17, 2003 Herbicide: Treflan 4L (1 qt/A)
Harvested: August 26, 2003 Additional Nitrogen: None
Previous crop: Conventional fallow
Meade County - Sturgis
Planted: April 23, 2003 Herbicide:
Harvested: August 28, 2003 Additional Nitrogen: None
Previous crop: Chickpeas, No-till planted
Fall River County - Oelrichs
Planted: May 15, 2003 Herbicide: Treflan 4L (1 qt/A)
Harvested: September 2, 2003 Additional Nitrogen: None
Previous crop: Conventional fallow
Discussion: In 2003, safflower yields were affected by the drought conditions, but the seed
quality was acceptable. The seed had good color and test weights averaging 39.8 Lb/Bu at
Sturgisand 41.7 Lb/Bu at Wall. The yields averaged 1028 Lb/A at Oelrichs, 655 Lb/A at Wall
and 480 Lb/A at Sturgis. A total lack of useable precipitation in June and July at Sturgis and
Wall adversely affected yields. The varieties S-518, S-541, Finch, Montola 2000 and Montola
2004 did weli in 2003. The best three-year average yielders were Finch, S-518, S-541 and
Montoia 2000. Finch would be the best variety to plant for the birdseed market with its
combination of white hull, good test weights and consistent top yields. For the oil markets, S-
541 is the best linoleic type and S-518, Montola 2004 and Montola 2000 are the best oleic
types. Results are shown in Tables 21 - 23.
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Table 21. Safflower Variety Trial -Pennington County (Wall) 2001-2003.
Variety Hull Height Lodging Oil Test Wt Yield Lb/A
Type Inches 1-9* Percent Lb/Bu 2003 3-Year
Linoleic types
Centennial Stripe 24 1 43.1 41.0 579 631
Finch White 25 1 35.8 42.1 641 754
Merlin Stripe 24 1 38.2 42.2 498
SeedTec S-541 Stripe 25 1 43.5 42.1 685 744
Oleic types
Montola 2000 White 24 1 38.9 40.9 748 711
Montola 2001 Stripe 22 1 37.9 41.3 593 708
Montola 2003 White 22 1 39.0 42.9 632 666
Montola 2004 White 23 1 38.1 41.9 741
SeedTec 8-518 Stripe 24 1 40.5 39.8 688 783
SeedTec S-719 White 23 1 39.9 40.5 732
SeedTec OOllexp White 25 1 37.7 43.9 689
SeedTec 2107exp White 22 1 35.9 41.9 658
SeedTec 8146exp White 25 1 40.1 40.2 555
SeedTec 8150exp White 26 1 41.6 41.7 705
SeedTec 9262exp White 24 1 40.3 43.3 677
Average 23.5 1.0 39.4 41.7 655 714
LSD (P=.05) 2.7 0.0 1.2 106.5
CV 5.3 0.0 2.0 11.4
''1=No lodging, 9= 100% lodged.
Table 22. Safflower Variety Trial - Fall River County (Oelrichs) 1999 -2003.
Variety Height Lodging Oil Test Wt Yield Lb/A
Inches 1-9* Percent Lb/Bu 2003 5-Year
Linoleic types
Finch 25 1 35.2 43.1 993 1382
SeedTec S-541 27 1 42.1 41.6 1047 1336
Oieic types
Montola 2003 23 , 1 38.9 40.8 905 1272
SeedTec S-518 23 1 39.2 38.2 1143 1488
9022 exp hybrid 28 1 34.5 40.6 1051
Average 25.0 1.0 38.0 40.9 1028 1369
LSD (P=.05) 1.5 0.0 1.1 164.7
CV 3.8 0.0 1.7 10.4
''1=No lodging, 9= 100% lodged.
32
Table 23. Safflower Variety Trial -Meade County (Sturgis) 2003.
Variety Height Lodging Oil Test Wt Yield
Inches 1-9* Percent Lb/Bu Lb/A
Linoleic types
Centennial 21 1 40.8 39.2 437
Finch 20 1 33.7 42.0 518
Merlin 19 35.3 39.5 414
SeedTec S-541 21 1 39.3 40.0 474
Oleic types
Montola 2000 19 1 38.6 39.4 497
Montola 2001 19 36.4 39.7 419
Montola 2003 20 36.5 40.1 494
Montola 2004 18 37.0 39.2 560
SeedTec 8-518 19 37.4 37.6 580
SeedTec S-719 21 1 39.0 39.5 518
SeedTec 001 lexp 20 1 36.6 42.0 459
SeedTec 2107exp 20 1 35.4 41.2 481
SeedTec8146exp 22 1 38.2 37.1 370
SeedTec 8150exp 22 1 39.6 512
SeedTec 9262exp 20 1 36.3 41.1 460
Average 20.1 1.0 37.2 39.8 480
LSD (P=.05) 1.5 0.0 1.6 82.2
CV 4.6 0.0 2.4 10.3
M=No lodging, 9= 100% lodged.
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SOYBEAN VARIETY TRIAL
Objective: To evaluate soybean varieties for yield and adaptation to western South Dakota.
Procedure: Four Roundup Ready® varieties were planted at 180,000 seeds/A in a randomized
complete block experiment with four replications near Wall, South Dakota. The previous year was
fallow. The plots were planted in May with a John Deere 750 drill set to 10-Inch row spacing with
soybean inoculum {Bradyrhizobium japonicum) added to the seed at planting time.
Pennington County - Wall
Planted: May 27, 2003 Herbicide: Roundup 24 oz/A.
Harvested: Not harvested Additional Nitrogen: None (inoculated)
Discussion: 2003 was a tough yearfor soybeans In western South Dakota. The hot, very dry
weather during the summerstressed the soybeans during most of the growing season.
The plants were very short and did not set anygrain so the trial was not harvested. During most
years the normal weather patterns from July 15^ through Sept 1®' usually lean toward hot and
dry conditions when soybeans are most susceptible to drought stress. This makessoybeansa
riskier crop choice for western South Dakota.
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FIELD PEA VARIETY TRIALS
Objective: To evaluate field pea varieties for yield and adaptation to western South Dakota.
Procedure: Field peas were planted in a randomized complete block experiment with four
replications near Selby, Hayes, Wall and Bison, South Dakota. The seeding rate was 300,000
seeds/A (90 - 220 Lb/A) and the peas were inoculated with a granular pea inoculum {Rhizobium
leguminosarium biovar viceae) just prior to planting. A John Deere 750 with 10-inch spacing
was used to plant the trials in April 2003. The peas were harvested for grain in July with a
Wintersteiger small plot combine equipped with vine lifters and a pickup reel.
Location Information:
Pennington County - Wall
Planted: April 14, 2003 Herbicide; Treflan 4L (2 pints/A)
Harvested: July 21, 2003 Additional Nitrogen; Inoculated
Previous crop: Conventional fallow
Perkins County - Bison
Planted: April 9, 2003 Herbicide: Pursuit (3 oz/A), Roast (1 pint/A)
Harvested: July 24, 2003 Additional Nitrogen: Inoculated
Previous crop: Hayed wheat, No-tlll planted
Stanley County - Hayes
Planted: April 10, 2003 Herbicide: Spartan
Harvested: July 15, 2003 Additional Nitrogen: Inoculated
Previous crop: Hayed wheat, no-till planted
Walworth County - Selby
Planted: April 10, 2003 Herbicide:
Harvested: Not harvested Additional Nitrogen: Inoculated
Previous crop: Winter wheat, no-till planted
Summary: Better conditions for field peas prevailed in 2003, with the cool condition from
Aprii thru June favoring pea growth. The dry conditions in June was certainly the limiting factor
for yield with all the locations averaging 28 Bu/A. Good yielding grain varieties in 2003 were
Stratus, Topeka, Grande, Eclipse, CDC Mozart and SW Salute. The varieties Arvika and 40-10
Magda make excellent forage peas with their long vines, normal leaf type and vigorous growth.
Variety characteristics are presented in Table 24 and yield results in Table 25.
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Table 24. Field Pea CharaGterlstics.
Variety Leaf type Height Lodging Test Wt Seed Size
Inches 1-9* Lb/Bu Seeds/Lb
Forage
4010 Magda Normal 28 8 62.9 3050
Arvika Normal 29 8 62.3 3007
Wyodun (Austrian winterPea) Normal 29 8 62.0 2330
Yellow Cotyledon
Grande Normal 20 2 63.2 2157
Carneval Semi-leafless 20 1 62.4 2353
CDC Mozart Semi-leafless 16 1 63.9 2283
Eclipse (CEB1475) Semi-leafless 16 1 63.5 2187
Integra Semi-leafless 19 1 60.8 1897
SW Circus Semi-leafless 18 1 62.8 2280
SW Midas Semi-leafless 18 1 62.2 2463
SW Salute Semi-leafless 19 1 63.6 2343
Topeka (CEB1489) Semi-leafless 16 1 63.7 2037
Green Cotyledon
Cruiser Semi-leafless 19 1 62.3 2473
Journey Normal 27 61.9 2987
Majoret Semi-leafless 19 63.2 2093
Stratus (CEB1171) Semi-leafless 14 1 63.0 2057
SW Parade Semi-leafless 18 1 61.8 2430
Toledo Semi-leafless 20 1 60.9 1927
* 1=No lodging, 9 = 100% lodgec
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Table 25. Field Pea Variety Trial Yields (Bu/A), 2003.
Variety Bison Wali Hayes Average
Forage
4010 Magda 23.6 29.4 25.2 26.1
Arvika 21.6 22.9 22.1 22.2
Wyodun (Austrian winter Pea) 25.2 22.6 27.0 25.0
Yellow Cotyledon
Grande 33.3 29.8 28.7 30.6
Carneval 30.8 28.2 27.9 29.0
CDC Mozart 30.8 27.5' 32.2 30.2
Eclipse (CEB1475) 32.7 28.5 29.8 30.3
Integra 27.0 28.4 25.7 27.1
SW Circus 31.1 29.6 27.9 29.5
SW Midas 28.3 28.7 28.5 28.5
SW Saiute 31.5 30.7 28.5 30.2
Topeka (CEB1489) 30.7 33.5 29.1 31.2
Green Cotyledon
Cruiser 26.6 27.6 27.7 27.3
Journey 22.5 22.0 21.3 22.0
Majoret 26.4 28.0 24.0 26.2
Stratus (CEB1171) 37.5 32.9 32.9 34.4
SW Parade 25.1 24.2 26.2 25.2
Toledo 25.8 30.1 24.5 26.8
Average 28.4 28.0 27.2 27.9
LSD (P=.05) 5.0 4.5 3.5 3.7
CV 12.5 11.3 9.1 16.8
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CHICKPEA VARIETY TRIALS
Objective: To evaluate chickpea varieties for yield and adaptation to western South Dakota.
Procedure: Chickpea varieties were planted in a randomized complete block experiment with four
replications near Oelrichs, Hayes and Wall, South Dakota. Most of the varieties are large kabuli
types, which are grown for the large seeded garbanzo bean market. Two of the varieties (Amit
and Chico) are a smaller sized kabuli for export into the desi market. The other varieties are desi
types, which accounts for 85-90% of the market outside the United States and is grown as a
protein source for humans and livestock. Large kabuli types used a planting rate of 130,000
seeds/A (120-160 Lb/A), small kabuli and desi types 174,000 seeds/A (75-110 Lb/A). The plots
were planted in April and May with a John Deere 750 drill set to 10-inch row spacing and
inoculated with chickpea inoculum {Mesorhizobium sp. ciceri) just prior to planting. The plots
were harvested in July-September with a small plot combine.
Pennington County - Wall
Planted: April 10, 2003 Herbicide: Treflan 4L (2 pint/A)
Harvested: August 4, 2003 Additional Nitrogen: Inoculated
Previous crop: Conventional fallow
Fall River County - Oelrichs
Planted: MaylB, 2003 Herbicide: Treflan 4L (2 pint/A)
Harvested: September 2, 2003 Additional Nitrogen: Inoculated
Previous crop: Conventional fallow
Stanley County - Hayes
Planted: April 10,2003 Herbicide: Spartan
Harvested: July 29,2003 Additional Nitrogen: Inoculated
Previous crop: Hayed wheat, No-till planted
Discussion: Chickpea yields were decent in 2003, though somewhat hampered by the drought
conditions. Hayes, Wall and Oelrichs averaged 1242,1003 and 552 Lb/A respectively.
Chickpeas are a fairly deep rooted crop and were able to use the stored soil moisture from the
previous fall precipitation. The lowyields at Oelrichs were at least partially due to the late
planting date in combination with the very dry summer. The best large kabuli varieties in 2003
were CDC Xena, CDC Diva and Sierra. As is shown in Table 28, seed size is very important to
the price of large kabuli varieties. This information shows that CDC Xena, CDC Diva, Sierra
and Dwelly would be good choices, while CDC Yuma and Evans would not be due to their large
percentage of seed smaller than 22/64" in size. The varieties Amit and Chico also did well in
2003 and would be another option as markets are available for the small kabuli. The desi
chickpeas typically have good yields in South Dakota but currently have a very limited market in
the United States. Chickpeas are well adapted to the dry, semi-arid climate of South Dakota
and can be a profitable crop ifquality characteristics are met.
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Table 26. Chickpea Variety Characteristics.
Variety Seed Height Lodging TestWt
Color Inches 1-9* Lb/Bu
Large Kabuli
Dwelly Cream .15 1 57.8
Evans Cream 17 1 59.2
Sanford Cream 17 1 58.9
Sierra Cream 16 1 58.6
CDC Diva Cream 15 1 59.4
CDC Yuma Cream 16 59.1
CDC Xena Cream 14 1 59.7
Small Kabuli
Amit (B-90) Cream 15 1 61.4
Chico Cream 14 1 60.1
Desi
CDC Anna Brown 14 1 61.0
CDC Desiray Brown 13 1 57.8
Myles Brown 12 1 56.5
CDC Nika Brown 14 1 60.6
Large Kabuli experimentals
CA9783163C Cream 14 1 55.6
CA9890169W White 14 55.9
CA9890233W White 14 1 55.7
CA9890239W White 14 54.8
CA9990I604C Cream 14 1 56.2
CA9990I861W White 15 1 56.4
CA9990I875W White 14 1 55.3
CA9990B1514C Cream 16 1 58.3
CA9990B1579C Cream 16 1 58.5
CA9990B1895C Cream 15 1 60.3
Average 15 58.1
''1=No lodging, 9= 100% lodged.
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Table 27. Chickpea Variety Trial Yields (Lb/A), 2001-2003.
Variety
Hayes
2003
Wall
2003
Oelrichs
2003 3-year
Average
2003
Large Kabuli
Dwelly 967 824 376 1094 722
Evans 1168 985 543 1228 899
Sanford 1285 838 448 1162 857
Sierra 1228 1116 551 , 965
CDC Diva 1309 1108 714 , 1044
CDC Yuma 1072 1114 540 , 909
CDC Xena 1362 1107 730 1303 1066
Small Kabuli
Amit (B-90) 1424 1008 499 1170 977
Chico 1414 1143 771 1357 1109
DesI
CDC Anna 1482 1071 769 1107
CDC Desiray 1340 1029 760 1043
Myles 1322 944 607 958
CDC Nika 1412 1175 829 1139
Large Kabuli experimentals
CA9783163C 1049 879 411 780
CA9890169W 1257 961 516 911
CA9890233W 1012 810 273 698
CA9890239W 941 743 332 672
CA9990I604C 1450 1237 708 1132
CA9990I861W 1148 1000 384 844
CA9990I875W 1019 809 254 694
CA9990B1514C 1313 1053 571 979
CA9990B1579C 1295 1024 587 969
CA9990B1895C 1291 1085 525 967
Average 1242 1003 552 1219 932
LSD (P=.05) 184 149 152 94 101
CV 10.5 10.5 19.4 9.5 13.9
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Table 28. Chickpea Seed Size and Gross Income per Acre.
Percent Seed Size
Variety
Avg Yield
2003
Lb/A
over
24/64"
$0.21*
over
22/64"
$0.18
over
20/64"
$0.13
over
18/64"
$0.05
under
18/64"
$0.00
Gross
Income
$/A
Dwelly 722 26% 45% 23% 5% 1% $121.39
Evans 899 9% 36% 42% 11% 2% $128.30
Sanford 857 19% 44% 28% 8% 1% $136.03
Sierra 965 28% 49% 18% 4% 1% $166.97
CDC Diva 1044 20% 47% 27% 5% 1% $171.08
CDC Yuma 909 9% 38% 38% 12% 3% $128.86
CDC Xena 1066 26% 43% 25% 6% 0% $177.82
Amit (B-90) 977 0% 0% 13% 45% 42% $73.86**
Chico 1109 0% 1% 15% 54% 30% $83.84**
Example price per pound for different sizes of chickpeas.
* Small katDuli types are not sold into the garbanzo bean market, gross income based on
$7.56/cwt loan rate for small chickpeas under 20/64".
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VyiNTER PEA VARIETY TRIALS
Objective: To evaluate winter field pea varieties for yield and adaptation to western South
Dakota.
Procedure: Winter field peas were planted in a randomized complete block experiment with
four replications near Wall, South Dakota. The seeding rate was 520,000 seeds/A (115-150
Lb/A) and the peas were inoculated with a granular pea inoculum {Rhizobium leguminosarium
biovar viceae) just prior to planting. A John Deere 750 with 10-inch spacing was used to plant
the trials in September 2002. The spring variety Carneval was planted on April 1®' for a
comparison. The peas were harvested for grain in July with a Wintersteiger small plot combine
equipped with vine lifters and a pickup reel.
Location Information:
Pennington County-Wall
Planted: September 31, 2002 Herbicide: Spartan (5.3 oz/A)
Harvested: July 14, 2003 Additional Nitrogen: Inoculated
Previous crop: Spring wheat. No-till planted
Summary: This is the first year winter peas have been grown in South Dakota. The concept of
another crop we can plant in the fall instead of spring is exciting. The peas flowered two weeks
earlier than the spring planted Carneval, which in theory would allow for a longer flowering
period before hot weather hits. Unfortunately this did not lead to better yields in 2003. All the
winter types yielded less than the spring planted comparison. We have two locations planted in
2004 and hopefully will see better result from this years trials. Results are shown in Table 29.
Table 29. Winter Field Pea Variety Trial - Pennington County (Wall), 2003.
Variety Fall Stand Spring Stand Height Lodging Seeds/Lb Test Wt Yield
Percent Percent Inches 1-9* Lb/Bu Bu/A
Delta (spring pea) 90 0 NA NA NA 0 0
Shawnee (spring pea) 90 0 NA NA NA 0 0
PS9430706 90 81 35 8.3 3680 64.4 15.6
PS7530726 90 76 14 7.7 3520 62.2 17.6
PS9630448 90 89 24 6.0 3630 63.8 21.2
Spector (PS9830F009) 90 88 29 6.3 3610 63.8 19.8
PS9830F010 90 84 28 6.0 3630 62.7 21.1
PS9830F011 90 88 15 1.3 3480 62.8 19.7
PS9830S358 90 89 14 1.7 3570 63.2 23.0
PS9830S431 90 83 29 8.3 3610 64.4 23.7
Carneval (spring pea) NA 90 18 1.0 2450 65.6 27.3
(spring planted)
Mean** 90.0. 85 24 5.7 3591 63.4 20.2
LSD (P=.05) 0.0 6.7 4.9 2.2 1.4 6.9
CV 0.0 6.7 14.3 23.9 1.9 27.8
1=No lodging, 9 = 100% lodged.
* Mean of just the winter peas.
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WINTER LENTIL VARIETY TRIALS
Objective: To evaluate winter field pea varieties for yield and adaptation to western South
Dakota.
Procedure: Winter lentils were planted in a randomized complete block experiment with four
replications near Wall, South Dakota. The seeding rate was 520,000 seeds/A (25 - 35 Lb/A)
and the lentils were inoculated with a granular lentil inoculum {Rhizobium leguminosarium
biovar viceae) just prior to planting. A John Deere 750 with 10-inch spacing was used to plant
the trials in September 2002. The peas were harvested for grain in July with a Wintersteiger
small plot combine equipped with vine lifters and a pickup reel.
Location Information:
Pennington County-Wall
Planted: September 31, 2002 Herbicide: Spartan (5.3 oz/A)
Harvested; July 29, 2003 Additional Nitrogen: Inoculated
Previous crop: Spring wheat. No-till planted
Summary: This is the first year winter lentils have been grown in South Dakota. The lentils
had excellent winter survival and yields were on par with our past yields of spring types,
especially considering the dry weather. We have two locations planted in 2004 and hopefully
will see even better result from this years trials. Results are shown in Table 30.
Table 30. Winter Lentil Pea Variety Trial - Pennington County (Wall), 2003.
Variety Fall Stand Spring Stand Height Lodging TestWt Yield
Percent Percent Inches 1-9* Lb/Bu Bu/A
WA8649041 90 90 11 1 65.8 421
LC9976079 90 90 10 1 — 339
LC9978057 90 , 90 10 1 66.3 516
LC9978094 90 90 10 65.7 343
Morton (LC9979010) 90 90 9 1 66.5 847
LC9979062 90 90 10 1 65.6 937
LC9979065 90 90 10 1 64.8 971
LC9979120 90 90 11 66.3 899
Mean 90 90 10.1 1 65.9 659
LSD (P=.05) 0 0 1.0 163
CV 0 0 1.0 16.9
1=No lodging, 9 = 100% lodged.
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FIELD PEA SEEDING RATE STUDY
Objective: To evaluate the response of normal leaf and semi-leafless field peas to different
seeding rates above and below the normal recommended rate of 300,000 seeds/A.
Procedure: Field peas were planted in a factorial (varieties x seeding rate) experiment with
four replications near Wall. South Dakota. The varieties Grande (normal leaf type) and SW
Salute (semi-leafless type) were plahted at 150,000 200,000 250,000 300,000 350,000 and
400,000 seeds/A. on April 14"^. Treflan 4L (2pints/A) was applied on April 14'*^ and double pass
Incorporated to control weeds. The peas were harvested for grain on July21®' with a
Wintersteiger small plot combine equipped with vine lifters and a pickup reel. The results are
given in Table 31.
Summary: The only significant yield difference from seeding rate was with the 150,000
seeds/A treatment, which yielded slightly less than the other five rates. Between the two
varieties the normal leaf type Grande showed no statisticallysignificant response to seeding
rate while the seml-leafless variety SW Salute yielded significantly less at the 150,000 seeds/A
rate. The results of this study would show that there Is no advantage to seeding rates above the
recommended 300,000 seeds/A and that peas can tolerate significant stand reductions without
major yield losses. Seeding rate had no effect on plant height, test weight or seed size.
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T reatment Height Lodging Test Wt Yield Seed Size
Inches 1-9* Lb/Bu Bu/A Seeds/Lb
Variety
Grande 18 1 63.4 29.1 2395
SW Salute 18 1 62.1 31.2 2527
LSD (P=.05) 0.8 0.0 0.4 1.9
Seeding Rate
150K 19 1 62.8 27.2 2425
200K 18 1 63.4 30.9 2450
250K 17 1 62.6 30.0 2505
300K 18 1 63.1 30.4 2425
350K 17 1 62.1 31.5 2495
400K 18 1 62.5 31.0 2465
LSD (P=.05) 1.3 0.0 0.7 3.3
Variety x Seeding Rate
Grande 150K 19 1 63.5 27.1 2380
Grande 200K 18 1 63.8 29.9 2420
Grande 250K 17 1 63.1 29.2 2410
Grande 300K 17 1 63.9 27.6 2330
Grande 350K 17 1 63.0 30.2 2440
Grande 400K 18 1 62.9 30.4 2390
SW Salute 150K 18 1 62.0 27.4 2470
SW Salute 200K 18 1 62.9 31.8 2480
SW Salute 250K 18 1 62.1 30.7 2600
SW Salute 300K 18 1 62.2 33.2 2520
SW Salute 350K 18 1 61.3 32.7 2550
SW Salute 400K 19 1 62.2 31.6 2540
LSD (P=.05) 1.9 0.0 1.0 4.7
Average 18 1 62.7 30.2 2461
CV 6.8 0.0 1.1 10.8
''1=No lodging, 9=100% lodged.
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CHICKPEA PLANTING DATE STUDY
Objective: To evaluate the response of chickpea to different planting dates.
Procedure: Four varieties of chickpeas and one variety of field pea were planted at five dates
in twofactorial (varieties x planting date) experiments with four replications near Sturgis, South
Dakota. One field was chemical fallow and the other was safflower the previous year. Russ
spring wheat was planted beside the trials at the five different planting dates as a comparison.
Thefirst planting date was on April 1®' with the other four dates following at two week intervals.
Spartan was applied prior to planting to control weeds in the peas. The experiment was
harvested for grain with a Wintersteiger small plot combine equipped with vine lifters and a
pickup reel. The results are given in Table 32.
Summary: It was not a good year for chickpea research at this location. The follow plotwas
abandoned due to extreme droughtconditions. In the recrop experimentthe five dates of spring
wheat and field peas were harvested, but only one date of chickpeas was harvested. The
chickpeas suffered significant damage from wildlife, especially antelope and raccoons. The
raccoons ate almost all the seed and the trial was abandoned. The results for the spring wheat
andfield peas showed that delayed planting past April IS''" had a negative impact on yields, with
the Maydates yielding very poorly. A companion seeding rate study on chickpeas was also
abandoned due to wildlife damage. These trials will be planted again in 2004 and electric
fencing will be used to keep the wildlife out of the experiment.
Table 32. Chickpea Planting Date Study - Meade County (Sturgis) 2003.
Variety Planting Height Lodging Test Wt Yield
Date Inches 1-9* Lb/Bu Bu/A
Spring Wheat
Forge April 1 32 1 54 28
Forge April 15 31 1 50 25
Forge April 29 27 1 52 18
Forge May 12 24 1 49 15
Forge May 26 22 1 47 9
Field Pea
CDC Mozart April 1 15 1 65 22
CDC Mozart April 15 14 1 64 30
CDC Mozart April 29 15 1 66 20
CDC Mozart May 12 14 1 62 3
CDC Mozart May 26 13 1 0 0
Average 17 1.0 52 13
LSD (P=.05) 1.9 2.3 2.5
CV 7.8 . 3.0 13.5
'1=No lodging, 9=100% lodged.
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SAFFLOWER DATE OF PLANTING STUDY
Objectives:
1) To evaluate the effect of delayed planting on the yield, test weght and oil content of
safflower.
2) To determine if the leaf spotting disease Alternaria can be lessened by delaying
planting.
Procedures: The study was planted at 4 seeding dates. (April 14, May 6, May 14, and May 27,
2003) Four varieties of Safflower (Finch, 8-541, 8-518, and Montola 2003) were tested to
determine if planting date would affect the incidence of alternaria and thus have an impact on
yield and oil content produced by the variety. No top-dressed Nitrogen was added to this trial.
The plots were seeded at 210,000 seeds per acre rate with a John Deere 750 no-till research
drill. A starter fertilizer of 6 gallons per acre of (10-34-0) was applied at planting time with the
seed. All 4 planting dates were harvested on August 21, 2003.
Results:
Table 33. Safflower Date of Planting Trial ennington County (Wall) 2003.
Variety Seeding
Date
Crop @
50%
bloom
Height
(Inches)
8-26-03
Oil
Content
(Percent)
Test
Weight
(Lbs/Bu)
Yield
(Pounds/
Acre)
Finch April 14 7-15-03 22.0 33.1 41.5 530
8-541 April 14 7-14-03 23.0 36.4 39.7 570
8-518 April 14 7-14-03 21.5 39.2 39.7 610
M-2003 April 14 7-14-03 20.0 34.4 40.6 530
April 14 mean 21.6 35.7 40.3 560
Finch May 6 7-18-03 20.5 35.1 42.3 478
8-541 May 6 7-20-03 22.0 40.4 43.0 430
8-518 May 6 7-20-03 19.5 40.0 40.2 529
M-2003 May 6 7-20-03 17.5 37.5 42.3 338
May 6 mean 19.8 38.2 41.9 443
Finch May 14 7-23-03 20.0 31.0 42.4 388
8-541 May 14 7-24-03 20.0 39.4 42.2 467
8-518 May 14 7-24-03 17.0 38.6 40.4 412
M-2003 May 14 7-24-03 17.5 37.3 42.6 385
May 14 mean 18.6 36.5 41.9 413
Finch May 27 7-28-03 17.5 34.4 40.5 375
8-541 May 27 7-28-03 18.0 40.0 39.8 357
8-518 May 27 7-27-03 16.0 37.5 39.1 426
M-2003 May 27 7-30-03 16.0 36.0 39.6 330
May 27 mean 16.8 36.9 39.7 372
L8D = 3.5" n/a 2.2 lb 122 lb
CV = 8.5 n/a 3.8 19
47
I
I
Table 34. Safflower Date of Planting Trial Pennington County (Wall) 2002.
Variety Seeding
Date
Crop @
50%
bloom
Height
(Inches)
8-26-02
Oil
Content
(Percent)
Test
Weight
(Lbs/Bu)
Yield
(Pounds/
Acre)
Montola 2003 April 23 7-10-02 16.5 38.5 41.8 338
Finch April 23 7-11-02 17.5 37.5 42.8 552
S-541 April 23 7-10-02 18.0 37.6 42.3 598
April 23 mean 17.3 37.8 42.3 496
Montola 2003 May 6 7-18-02 14.5 39.4 42.5 424
Finch May 6 7-14-02 15.0 37.3 43.5 756
S-541 May 6 7-14-02 14.5 37.8 43.0 739
May 6 mean 14.6 38.1 43.0 639
Montola 2003 May 21 7-20-02 13.0 38.8 41.3 536
Finch May 21 7-17-02 13.0 35.4 43.5 690
S-541 May 21 7-17-02 13.0 36.3 43.0 702
May 21 mean 13.0 36.8 42.6 642
Montola 2003 June 4 8-3-02 11.0 40.7 43.1 492
Finch June 4 7-30-02 11.5 36.6 43.8 635
S-541 June 4 7-30-02 11.5 36.3 42.9 582
June 4 mean 11.3 37.8 43.2 569
LSD= 1.8" n/a 0.91b 121 lb
CV== 5.8 n/a 1.5 14
Discussion:. Lack of rainfall has been the limiting factor for safflower yields both years.
Montola 2003 has a longer blooming period in the later plantings as compared to Finch, S-541or
S-518. It appears that the shorterbloom-duration varieties are superior in terms ofyield. Leaf
infection from the Alternaria disease has not been a factor the last 2 years due to the dry
summers we have had. There was very limited dews the past 2 summers to promote the
alternaria infection. Plant height does decrease as the pianting date gets later.
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Objectives:
Winter Wheat Fertilizer Demonstration
James Talty Farm
Scenic, SD
1.) To evaluate fertilizer response of two winter wheat varieties.
Procedures: The winter wheat varieties Wesley and Gent were planted in 2 separate
fallow strips in mid-September of 2002 by the cooperator. Fertilizer treatments of 50#N
(16.6 gallons/acre of 28-0-0), 80#N (26.6 gallons/acre of 28-0-0), 80#N,30#P205 (23.7
gallons/acre of 28-0-0 + 7.5 gallons of 10-34-0) plus a control (no fertilizer) were top-
dressed in strips with a 4-wheel ATV sprayer on March 25, 2003.
The wheat was harvested on July 28, 2003 with a small plot combine. Each
treatment was separated into 3 equal strips that were 50 feet long each. A 5 foot pass
was harvested through the middle of each of the 20 foot x 50 foot spray treatments.
Protein content was determined with a Near Infrared Spectrophotometer (Technicon
InfraAlyzer 400).
Results:
Variety Fertilizer
amendments
Yield
(Bu/acre) &
value per
bushel
Test Wt
(Ibs/bu)
Protein
Content
(%)
Crop
value $
per
acre**
Fertilizer
cost / acre
including
$3.50/A
application
Net Gain
due to
fertilizing
($ / Acre)
Wesley None 61.2@$3.09 56.2 11.5 $189.10 $ 0.00 0
Wesley 50# N 69.6@$3.17 56.4 12.4 $220.63 $14.95 $16.58
Wesley 80# N 72.1 @$3.20 55.5 13.0 $230.72 $21.85 $19.77
Wesley 80#N
30#P2O5
70.4@$3.20 55.1 13.1 $225.28 $29.67 $6.51
Gent None 27.1 @$2.93 59.1 9.8 $ 79.40 $ 0.00 0
Gent 50# N 29.5@$3.13 57.3 11.8 $ 92.33 $14.95 - $2.02
Gent 80# N 33.5@$3.19 57.3 12.8 $106.86 $21.85 $5.61
Gent 80#N
30#P2O5
31.9@$3.15 58.2 12.1 $100.48 $29.67 - $8.59
LSD = 8.2 bu 1.2
CV = 9.5 1.2
** = Crop values are quoted from Dakota Mill and Grain as of November 20, 2003. See
crop value chart on page 69.
Discussion: The Wesley out performed the Gent by better than a 2 : 1 margin. The 2
varieties were grown on separate strips although they were in the same field so there
may have been some variability in yield due to this. All good fertilizer recommendations
should start with an accurate soil test. The Wesley winter wheat responded very
favorably to the addition of nitrogen fertiiizer. This was not a randomized experiment, so
the results can be somewhat variable.
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SDSU REDUCED TILLAGE AND NO-TILL CROP ROTATION STUDY
WALL, SOUTH DAKOTA 2003
Objectives: 1) To compare crop yields from different ievels of intensity in crop rotations.
2) To compare crop yields from different leveis ofdiversification in crop rotations.
3) Toevaiuate the economic returns from the total crop rotation overa multi-year period.
Funding: The South Dakota Wheat Commission and the South Dakota Oii Seeds Council have shared
the funding on this crop rotation study.
Cooperator: Crown Partnership of Wail, South Dakota.
Procedures: The studywith the 11 different rotations was estabiished in the spring of 1994. The
rotations are 2 to 6 years induration and we have compietedat ieast one fuli cycie in all of the rotation
sequences. All of the crops in each rotation are grown each year and the rotations are repiicated 4 times
at this location. Reduced and no-tiii production practicesare used to grow the crops in the rotations. The
continuous crop miliet, peas, spring wheat and winter wheat were pianted with a JD 750 no-tiil drill at
10 inch row spacing. Thefaiiow winter wheatwas pianted with a JD 610 drill with 12 inch row spacing.
The safflower, corn and sunflower were planted with a JD 7100 corn pianter in 20 inch rows. Strip tillage
that injected nitrogen and phosphorus fertiiizer in the fall, prepares the zone for planting by the JD 7100
corn planter. The crop yields were taken from each plot and used to compute the average yields for
each rotation. The crop yieids are beginning to reflect the effects'of the rotations and the data is
becoming more meaningfui each season. Detaiied field notes are recorded for each rotation. They are
used in caiculating the cost of production. An economic return is caicuiated for each season as well as
long term averages.
Rotations and Crop Yields: Dollars Return / A.
$ 24.881
2a
3
4
5a
6a
9a
10
11
Winter Wheat
77.1 bu
Faiiow
Winter Wheat-A/Sunficwer/ Miliet / Winter Wheat-B/ Corn 7 Fallow
72.8 bu 584 lbs Gibs 46.3 bu 0 bu
Winter Wheat / Safflower / Millet
47.8 bu 614 lbs 0 lbs
Winter Wheat / Miliet
57.4 bu 1500 lbs
Winter Wheat / Com
34.9 bu 0 bu
Sunflower / Spring Wheat
722 lbs 26.2 bu
Winter Wheat-B / Sunflower
35.4 bu 1132 lbs
Winter Wheat-B / Safflower
31.7bu 1106 lbs
/ Pea-Fallow / Winter Wheat-A
35.9 bu
Winter Wheat-A
44,0 bu
Winter Wheat /
58.7 bu
Winter Wheat /
59.4 bu
/ Pea-Fallow /
Chickpeas
667 lbs
Corn
39.7 bu
50
Millet
925 lbs
Millet
0 lbs
$- 33.55
$ - 29.72
$4.72
$-56.44
$ - 22.64
$ - 3.46
$-2.31
$ - 28.35
Wall Rotation Study - Hard Red Winter Wheat Analysis - 2003
Rotation Crop sequence Variety Protein Test Wt Yield
% Lb/Bu Bu/A
1 WW/F Jagalene 10.6 61.2 77.1
2a WW / 0 / F/WW / Su / M Jagalene 11.0 61.0 72.8
2a , WW/C/F/WW/Su/M Jagalene 12.8 60.9 46.3
3 WW / Sa / M Jagalene 10.6 63.3 47.8
4 WW/M Jagalene 10.1 60.4 57.4
5a WW / 0 / Su / sw Jagalene 14.4 60.9 34.9
6a WW/WW/Su/PF Jagalene 14.3 60.6 35.9
6a WW/WW/Su/PF Jagalene . 15.4 59.0 35.4
9a WW/WW/Sa/PF Jagalene 13.0 60.0 43.9
9a WW/WW/Sa/PF Jagalene 15.0 59.5 31.6
10 WW / CP / M Jagalene 11.5 62.6 58.6
11 WW/C/M Jagalene 10.5 61.7 59.4
LSD = 2.0 8.0
CV = 2.3 11.1
Note: WW = winter wheat, F=fallow, C=corn, Su=sunflower, M=mjllet, Sa=safflower,
PF=pea fallow, CP=chlckpea, SW=sprlng wheat
Cost / A.
Rotation 1
WINTER WHEAT! SUMMER FALLOW
2003 Winter Wheat
$24.94 -Plant to Wesley @ 79 lbs or 960,000 seeds/acre. Planted w/JD610 drill at 12" rows + 6 gal/A liquid 10-
34-0. on September 16, 2002.
9.50 -spray w/16 oz Roundup Ultra Max + 50 ml / gal liquid ammonium sulfate. 8 gpA spray rate. -
September 20, 2002.
21.89 -Top dress 28-0-0 liquid Nitrogen fertilizer on dormant winter wheat at 80#N / Acre rate.
- March 24, 2003.
30.44 -Harvest 77.1 bu/A winter wheat - July 10, 2003 Test weight-61.2#/bu (Protein content-10.6%)
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$115.67 Total Cost of Winter Wheat Production
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Cost / A.
Rotation 1
WINTER WHEAT / SUMMER FALLOW
2003 Summer Fallow
$13.82 -Spray w /16 oz Roundup Ultra Max + 6 oz Banvel 4L+ liquid Ammonium Sulfate at 50 ml/gal. 8 gpA
spray rate. - August 20, 2002
13.82 -Sprayw/16 oz Roundup Ultra Max + 6 oz Banvel 4L + liquid Ammonium Sulfate at 50 ml/gal. 8 gpA
spray rate. - April 21, 2003
5.25 -Work w / 24" under cutter sweeps. - June 12, 2003
5.25 -Work w /12" sweeps and harrow. - July 30, 2003
28.50 -Land Charges 2003
$66.64 Cost of Summer Fallow
Crop
Winter Wheat
Fallow
Rotation 1 SUMMARY 2003
Income Expenses Net Income Per Acre
$ 232.07
$ 0.00
$ 232.07
- $115.67
- $66.64
$182.31
$116.40
$ -66.64
$ 49.76/2 = $24.88
$ 24.88 Average Income / acre for Rotation 1 - 2003
Rot. 1 Discussion; The winter wheat grown on fallow had excellent yields this season at 77.1 Bu./A.
The fall of 2002 was wet during early to mid September. The wheat was well established before It
hardened offfor the winter. This excellent moisture In the fall along with a favorable winter and a cool
April, May, and June allowed for excellent yields this year. The spring wasn't particularly wet but It
stayed cool. This allowed for the wheat crop to continue good yield development. The protein content
of the grain was down this year at 10.6 percent. Additional nitrogen fertilizer would have Improved the
protein levels In this particular rotation. The Test weight was good at 61.2 pounds per bushel. The net
return was good this year at $24.88 / A. The workload In Rotation 1 fits well with livestock producers.
Cost / A.
Rotation 2a
WINTER WHEAT-A i SUNFLOWER / MILLET / WINTER WHEAT-B / CORN / FALLOW
2003 Winter Wheat-A
$24.94 -Plant toWesley @ 79 lbs or960,000 seeds/acre. Planted w/JD610 drill at 12" rows +6 gal/A liquid 10-
34-0. on September 16, 2002
9.50 -Sprayw /16 oz Roundup Ultra Max + 50 ml/gal liquid Ammonium Sulfate. 8 gpAspray rate.-
September 20, 2002
21.89 -Top dress 28-0-0 liquid Nitrogen fertilizer on dormant winter wheat at 80# N / Acre rate.
- March 24, 2003
29.32 -Harvest 72.8 bu/A winter wheat - July 10, 2003 Testweight - 61.1#/ bu (Protein content -11.0 %)
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$114.55 Total Cost of Winter Wheat Production
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Rotation 2a
WINTER WHEAT-A / SUNFLOWER / MILLET / WINTER WHEAT -B / CORN / FALLOW
Cost / A. 2003 Sunflowers
$15.26 -Spray wheat stubble w /16 oz Roundup Ultra Max + 50 ml / gal liquid Ammonium Sulfate + 8 oz
Banvel 4L - August 20, 2002
9.50 -Spray w /16 oz Roundup Ultra Max + 50 ml/gal liquid Ammonium Suifate. 8 gpA spray rate.- October
16,2002
17.84 -Inject 28-0-0 + 10-34-0 (40#N / 20# P205) with injector implement set @ 20" row spacing. -October 21,
2002
12.75 -Apply Trefian granules @ 1.3# ai/acre. Not Incorporated. - October 28, 2002
12.28 -Spray w/Aim @ .33 oz / acre + Roundup Ultra Max @16 oz / acre + 50 ml / gal liquid Ammonium
Sulfate + liquid 28-0-0 nitrogen fertilizer @ 1.5 quarts per acre. 10 gpA spray rate. - April 21, 2003
27.61 -Planted to Mycogen 8N421 Nusun oil-type sunflowers @ 22,600 seeds / acre w / JD 7100 planter.
Seed box treated w / Lindane for wire worm control. - May 28, 2003
10.46 -Spray w / Lorsban 4EC to control Army Cutworms. 24 oz or 1 14pints /10 gallons of water. - May 28,
2003
17.28 -Harvest 584# / Acre Sunflowers - October 2, 2003. Test weight - 30.7# / bushel
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$151.88 Total Cost of Sunflower Production
Rotation 2a
WINTER WHEAT-A / SUNFLOWER / MILLET /WINTER WHEAT-B / CORN / FALLOW
Cost/A. 2003 Millet
$13.82 -Spray w /16 oz Roundup Ultra Max + 6 oz Banvel 4L / Acre + liquid ammonium suifate @ 50 ml/gai. 8
gpA spray rate. - April 21, 2003
13.10 -Spray w/16 oz Roundup Ultra Max + 50 ml / gal liquid Ammonium Sulfate + 5 oz Banvel 4L. 8 gpA
spray rate. - June 2, 2003.
21.76 -Planted to Sunup proso millet w / JD750 drill, w/ starter fertilizer(10-34-0) at 6 gal / Acre. Row spacing
was at 10". Seeding rate was at 20#/A. - June 5, 2003
0.00 -Harvest 0 # / acre Millet - September 3, 2003
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$77.58 Total Cost of Millet Production
Rotation 2a
WINTER WHEAT-A / SUNFLOWER / MILLET /WINTER WHEAT-B I CORN / FALLOW
Cost / A. 2003 Winter Wheat -B
$9.50 -Spray w /16 oz Roundup Ultra Max + 50 ml / gal liquid Ammonium Sulfate. 8 gpA spray rate. -
September 20, 2002.
25.83 -Plant to Jagalene @ 69 lbs or 960,000 seeds / acre. Planted w/JD750 drill at 10" rows + 6 gal/A liquid
10-34-0. on September 23, 2002
21.89 - Top Dress 28-0-0 liquid Nitrogen fertilizer on dormant winter wheat at 80#N / Acre rate.
- March 24, 2003
22.42 -Harvest 46.3 bu/A winter wheat-July 10, 2003 Test weight-60.9#/bu (Protein content- 12.8%)
.40 -Soil Sampling / acre
$28.50 -Land Charges 2003
$108.54 Total Cost of Winter Wheat Production
53
Cost / A.
$9.50
17.84
13.82
42.40
13.10
0.00
.40
28.50
Rotation 2a
WINTER WHEAT-A / SUNFLOWER / MILLET/ WINTER WHEAT-B / CORA// FALLOW
: ^ 2003 Com
-Spray w/16 oz Roundup Ultra Max + Liquid Ammonium Sulfate at 50 ml/gallon / acre. 8 gallons/acre
spray rate.-October 16, 2002.
-Injected 28-0-0 + 10-34-0 (40#N/acre plus 20# P205 per acre). 20 Inch row spacing. -October 21, 2003
-Spray w / 16 oz Roundup Ultra Max + liquid amrtionium sulfate @ 50 ml / gal + 6 oz Banvel 4L/ Acre.
8 gpA spray rate. - April 21, 2003.
-Plant to Dekalb DKC 44-46 RR/YG @ 19,600 seeds / acre. Planted w/ JD 7100Corn planter. 20 inch
row spacing. 16 inch spacing betweenseed. Seed box treated with lindane forwireworm control.- May 7
2003.
-Spray w/ 16 oz Roundup Ultra + liquid ammonium sulfate @ 50 ml / gal + 5 oz Banvel 4L/ Acre. 8
gpA spray rate. -June 2, 2003.
-Harvest 0 bushels / acre corn - September 20, 2003 Test weight- 0.0 # / bushel
-Soil Sampling / acre
-Land Charges 2003
$125.56 -Total Cost of Corn Production
Rotation 2a
WINTER WHEAT-A / SUNFLOWER / MILLET /WINTER WHEAT-B / CORN / FALLOW
Cost / A. 2003 Summer Fallow
$13.82 -Spray w/ 16 oz/A Roundup Ultra Max + liquid Ammonium Sulfate @ 50 ml/gal +6 oz Banvel 4L. 8
gpAspray rate. - April 21, 2003.
5.25 -worked w/24"sweeps. -June 12, 2003.
5.25 -worked w/12" wide sweeps. -July 30, 2003.
28.50 -Land Charges 2003
$52.82 Total Cost of Summer Fallow
Rotation 2a SUMMARY 2003
CroD Income Exoenses Net Income Per Acre
Winter Wheat-A $222.04 - $156.81(114.55 HH42.26) =$ 65.23
Sunflower $ 59.86 - $162.44(151.88 Ĥ10.56) =$. 102.58
Millet $ 0.00 - $ 77.58 =$- 77.58
Winter Wheat-B $ 147.69 - $108.54 =$ 39.15
Corn $ 0.00 $125.56 =$- 125.56
Fallow $ 0.00 - $ 0.00* =$ 0.00*
$429.59 - $630.93 =$- 201.347 6 = $-33.55
*The expense ofthefallow ($52.82) wassplit 80% totheWinter Wheat-A ($42.26) and20% tothe
Sunflowers ($10.56).
$ - 33.55 Average Income / acre for Rotation 2a - 2003
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Rot. 2a Discussion: This rotation provides a high level of diversity and intensity for good crop
production. There is excellent disease and weed control in this rotation. The last 2 years have been
extremely dry. We observed 8 inches under normal rainfall in 2002 and 5 inches under normal in 2003
for the full year. Even though we have had critically low moisture levels for crop production, this
rotation has had a 5 year average of 57 bushels per acre for the fallow wheat and 41 bushels per acre
for the recrop wheat. The millet has had a 5 year average of over 1000 pounds even though 2 of
those years were near total failures. The sunflowers have a 1550 pound average over the last 5
years. The last 2 years had yields of 400 and 584 pounds respectively. The corn Is the most rainfall
moisture dependant crop in this rotation. It has a 5 year average of 54 bushels per acre including the
last 2 years that have been total yield failures. In an average rainfall or better environment, this
rotation will produce good long-term yields. Economics are poor on this rotation this year. Lack of
rainfall had devastating effects on the warm season crops this year. The plots were very weed free
and we observed no diseases on the crops. The diversity of this 6 year rotation spreads the work-load
out for the producer. The disadvantage would be the need for various types of equipment to produce
the row crops and the small grains.
Rotation 3
WINTER WH£47/SAFFLOWER/MILLET
Cost/A. 2003 Winter Wheat
$9.50 -Spray w /16 oz Roundup Ultra Max + 50 ml / gal liquid Ammonium Sulfate. 8 gpA spray rate. -
September 20, 2002.
25.83 -Plant to Jagalene @ 69 lbs or 960,000 seeds / acre. Planted w/JD750 drill at 10" rows + 6 gal/A liquid
10-34-0. on September 23, 2002.
21.89 - Top Dress 28-0-0 liquid Nitrogen fertilizer on dormant winter wheat at 80# N / Acre rate.
- March 24, 2003.
22.82 -Harvest 47.8 bu/A winter wheat - July 10, 2003 Test weight-63.3 #/bu (Protein content - 10.6 %)
.40 -Soii Sampling / acre
28.50 -Land Charges 2003
$108.94 Total Cost of Winter Wheat Production
Rotation 3
WINTER WHEAT / SAFFLOWER i MILLET
Cost / A. 2003 Safflower
$15.26 -Spray w/16 oz Roundup Ultra Max + 50 ml / gal ammonium sulfate + 8 oz Banvel 4L. 8 gpA spray rate.
- August 20, 2002.
9.50 -Spray w/16 oz Roundup Ultra Max + 50 ml / gal ammonium sulfate. 8 gpA spray rate. - October 8,
2002.
17.84 -Injected 28-0-0 plus + 10-34-0 (40#N/acre + 20# P205 / acre) - October 21, 2002.
12.75 -Apply Treflan granules @ 1.3# ai / acre. Granules not incorporated. - October 28, 2002.
22.05 -Plant to Finch w / JD 7100 planter at 210,000 seeds/acre (25 lbs/acre) Seed box treated w/ Lindane for
wire worm control. - April 17, 2003.
17.34 -Spray w / Poast @ 114pints / acre + 32 oz crop oil / acre for grassy weed control. 10 gpA spray rate. -
June 2, 2003.
14.98 -Harvest 614 #/Acre Safflowers-August 21, 2003, Test weight- 45.6#/bushel
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$138.62 Total Cost of Safflower Production
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Rotation 3
WINTER WHEAT / SAFFLOWER / MILLET
Cost / A. 2003 Millet
$13.82 -Spray w /16 oz Roundup Ultra Max + 50 ml / gal liquid Ammonium Suifate + 6 oz Banvei 4L / acre. 8
gpA spray rate. -April 21, 2002.
13.10 -Spray w /16 oz Roundup Ultra Max + 50 ml / gal liquid Ammonium Suifate + 5 oz Banvei 4L. 8 gpA
spray rate. - June 2, 2003.
21.76 -Planted to Sunup proso millet w / JD750 drill, w/ starter fertilizer (10-34-0) at 6 gal/Acre. Row spacing
was at 10". Seeding rate was at 20#/A. - June 5, 2003.
0.00 -Harvest 0 # / acre Millet - September 3,2003.
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$77.58 Total Cost of Millet Production
Rotations SUMMARY2003
Crop Income Expenses Net Income Per Acre
Winter Wheat $143.87 - $108.94 = $ 34.93
Safflower $ 92.10 - $138.62 = $-46.52
Millet $ 0.00 - $ 77.58 = $ - 77.58
$235.97 - $325.14 = $-89.17/3 =$-29.72
$ - 29.72 Average Income / acre for Rotation 3 - 2003
Rot. 3 Discussion: This rotation provides the diversity of a broadleaf crop along with cool season
and warm season grass crops. The rotation can be planted with small grain equipment and therefore
does not require an additional Investment In equipment. The weather this summer again was
extremely dry and hot which ruined the economics of this rotation. The stands of safflower were good
early In the growing season but the yields were below average at 614 pounds per acre with a 45.6
pounds per bushel test weight. The winter wheat has been comparable In yield to the other recrop
rotations over the last 5 years. The safflower and millet In this rotation have not performed as well In
the last 5 years as they have done In the other rotations In this study. Safflower Is a very efficient
utilizer of moisture and can root down to 7 feet to utilize moisture and nutrients. In very dry years like
we have had the past 2 years, soil moisture has not recharged well enough after the safflower crop to
produce a good millet crop.
Rotation 4
WINTER WHEAT/ MILLET
Cost/A. 2003Winter Wheat
$9.50 -Spray w/16 oz Roundup Uitra Max+ 50 ml / gal liquid Ammonium Suifate. 8 gpA spray rate. -
September 20, 2002.
25.83 -Plant to Jagalene @ 69 lbs or 960,000 seeds / acre. Planted w/JD750 drill at 10" rows + 6 gal/A liquid
10-34-0. on September 23, 2002.
21.89 - Top Dress 28-0-0 liquid Nitrogen fertilizer on dormant winter wheat at 80#N / Acre rate.
- March 24, 2003.
25.32 -Harvest 57.4 bu/A winterwheat - July 10, 2003 Test weight - 60.4 # / bu (Protein content - 10.1 %)
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$111.44 Total Cost of Winter Wheat Production
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Rotation 4
WINTER WHEAT / MILLET
Cost/A. 2003 Millet
$15.26 -Spray w/16 oz Roundup Ultra Max + 50 ml / gal ammonium sulfate + 8 oz Banvel 4L. 8 gpA spray rate.
- August 20, 2002.
9.50 -Spray w /16 oz Roundup Ultra Max + 50 ml / gal liquid ammonium sulfate / acre. 8 gpA spray rate. -
October 16, 2002.
10.40 -Top Dress 28-0-0 liquid Nitrogen fertilizer at 30 #N / Acre rate. - March 24, 2003
13.82 -Spray w/16 oz Roundup Ultra Max + 50 ml / gal ammonium sulfate + 6 oz Banvel 4L. 8 gpA spray rate.
-April 21, 2003.
13.10 -Spray w/16 oz Roundup Ultra Max + 50 ml / gal ammonium suifate + 5 oz Banvei 4L. 8 gpA spray rate.
-June 2, 2003.
21.76 -Planted to Sunup proso millet w / JD750 drill, w/ starter fertilizer (10-34-0) at 6 gal/Acre. Row spacing
was at 10". Seeding rate was at 20#/A. - June 5, 2003.
18.20 -Harvest 1500#/acre Miilet - September 3,2003
.40 -Soii Sampling / acre
28.50 -Land Charges 2003
$130.94 Total Cost of Millet Production
Rotation 4 SUMMARY 2003
Crop Income Expenses Net Income Per Acre
Winter Wheat $169.33 - $111.44 = $ 57.89
Miliet $ 82.50 - $130.94 = $-48.44
$251.83 - $242.38 = $ 9.45/2 = $4.72
$ 4.72 Average income / acre for Rotation 4 - 2003
Rot. 4 Discussion:
This rotation does better in dry years, it had a positive net return this year due to stored moisture that
it has accumuiated over the past years and suppression of the crown rot due to the dryer years that
we have had. We have also gone to winter wheat varieties that are more resistant to crown rot than
what we had several years ago. Cheat grass pressure was not a problem again this year. Cheat grass
tends to be a problem during wetter years. The winter wheat had good yields this year at 57.4 bushels
per acre. Test weight was at 60.4 pounds per bushel. The millet stubble provides excellent protection
for the winter wheat and the stubble does a good job of catching snow during the winter. This rotation
works well as a short-term alternative but continued use of winter wheat / millet builds up residue on
the soil surface and increases the potential for crown rot diseases. Cheat grass gets to be a problem
in this rotation after several years of continuous cropping.
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Rotation 5a
WINTER WHEAT/ CORN / SUNFLOWER/SPRING WHEAT
Cost / A. 2003 WinterWheat
$15.26 -Spray w /16 oz Roundup Ultra Max + 50 ml / gal ammonium sulfate + 8 oz Banvel 4L. 8 gpA spray rate.
- August 20, 2002.
9.50 -Spray w /16 oz Roundup Ultra Max + 50 ml / gal liquid ammonium sulfate. 8 gpA spray rate.
September 20, 2002.
-Plant to Jagalene @ 69 lbs or 960,000 seeds / acre. Planted w/JD750 drill at 10" rows + 6 gal/A liquid
25.83 10-34-0. - September 23, 2002.
19.46 -Harvest 34.9 bu/A winter wheat - July 10, 2003 Test weight - 61.0 # / bu (Protein content - 14.4%)
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$98.95 Total Cost of Winter Wheat Production
Rotation 5a
WINTER WHEAT / CORN i SUNFLOWER / SPRING WHEAT
Cost/A. 2003 Corn
$15.26 -Spray w /16 oz Roundup Ultra Max + Liquid Ammonium Sulfate at 50 mi/gaiion + 8 oz Banvei 4L /
acre. 8 gallons/acre spray rate.- August 20, 2002.
9.50 -Spray w /16 oz Roundup Ultra Max / acre + 50 mi / gai liquid ammonium sulfate / acre. 8 gpA spray
rate. - October 15, 2002.
17.84 -Injected 28-0-0 + 10-34-0 (40#N/acre plus 20# P205 per acre). 20 inch row spacing.
- October 21, 2002.
13.82 -Spray w /16 oz Roundup Ultra Max + Liquid Ammonium Sulfate at 50 ml/gallon + 6 oz Banvei 4L /
acre. 8 gallons/acre spray rate.- April 21, 2003.
42.40 -Plant to Dekalb DKC 44-46 RR/YG @ 19,600 seeds / acre. Planted w / JD 7100 Corn planter. 20 inch
row spacing. 16 inch spacing between seed. Seed box treated with lindane for wireworm control. - May
7, 2003.
13.10 -Spray w/16 oz Roundup UltraMax + 50 ml / gal ammonium sulfate + 5 oz Banvei 4L. 8 gpA spray rate.
-June 2, 2003.
0.00 -Harvest 0 bushels / acre com - September 20,2003
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$140.82 Total Cost of Corn Production
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Rotation 5a
WINTERWHEAT/CORN / SL/A/FLOjA^/SPRING WHEAT
Cost / A. 2003 Sunflower
$9.50 -Spray w /16 oz Roundup Ultra Max/ acre + 50 ml/ gal liquid ammonium sulfate / acre. 8 gpAspray
rate. - October 15, 2002.
17.84 -Inject 28-0-0 + 10-34-0 (40#N / 20#P2O5) with injector implement set @ 20" row spacing. -October 21,
2002.
12.75 -Apply treflan granules @ 1.3# ai/acre. Not incorporated. - October 28, 2002.
12.28 -Spray w / Aim @ .33 oz / acre + Roundup Ultra Max @ 16 oz / acre + 50 ml / gal liquid Ammonium
Sulfate + liquid 28-0-0 nitrogen fertilizer @ 1.5 quarts per acre. 10 gpA spray rate. - April 21, 2003
27.61 -Planted to Mycogen 8N421 Nusun oil-type sunflowers @ 22,600 seeds / acre w / JD 7100 planter.
Seed box treated w / Lindane for wire worm control. - May 28, 2003.
10.46 -Spray w / Lorsban 4EC to control Army Cutworms. 24 oz or 1 V2 pints /10 gallons of water. - May 28,
2003
18.92 -Harvest 722# / Acre Sunflowers - October 2, 2003. Test weight-29.6#/bushel
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$138.26 Total Cost of Sunflower Production
Rotation 5a
WINTER WHEAT / CORN / SUNFLOWER / SPRING WHEAT
Cost / A. ^ 2003 SpringWheat
$21.89 - Top Dress 28-0-0 liquid Nitrogen fertilizer at 80# N / Acre rate. - March 24, 2003.
30.50 -Plant to Russ spring wheat @ 115 lbs or 1,400,000 seeds/acre. Planted w/JD 750 drill at 10" rows +
6 gal/A liquid 10-34-0. Seed treated w / Vitavax / Thiram / RTU @ 108 ml or 3.65 fluid ounces / 60 lbs
seed. - March 26,2003.
10.25 -Spray w /16 oz Roundup Ultra Max + 50 ml/gal Am Sul + 5 oz LV6/acre. 8 gpA spray rate. - April 11,
2003. Spring wheat coleoptile was % to 14 inch below soil surface on that date.
16.22 -Spray w/16 ozStarane + 8 oz LV6/ acre. 8 gpA spray rate. - May 22, 2003.
17.20 -Harvest 26.2 bu/A spring wheat-July 14, 2003 Test weight - 60.3#/ bu (Protein content - 15.0%)
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$124.96 Total Cost of Spring Wheat Production
Rotation 5a SUMMARY 2003
Crop Income Expenses Net Income Per Acre
Winter Wheat $114.12 - $98.95 = $ 15.17
Corn $ 0.00 - $140.82 = $-140.82
Sunflower $ 74.00 - $138.26 = $ -64.26
Spring Wheat $ 89.08 - $124.96 = $ -35.88
$277.20 - $502.99 = $ - 225.79 / 4 = $ - 56.44
$ - 56.44 Average Inconne / acre for Rotation 5a - 2003
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Rot. 5a Discussion: This Is a very moisture intense rotation that didn't fair well again in 2003. The
dry and hot conditions were again devastating to this rotation. Rains in September of 2002 were
extremely beneficial to this rotation in terms of winter wheat production and overall soil moisture
recharge. The winter wheat yielded 35 bushels per acre. The corn and sunflowers had good stands
early in the season but ran out of soil moisture as the summer progressed. The corn didn't produce a
harvestable crop. The sunflowers yielded 722 pounds per acre. The spring wheat was seeded on
March 26, 2003. The spring wheat stand was good but the crop suffered from lack of moisture later in
the season. The spring wheat yielded 26.2 bushels per acre. Test weight was at 60.3 pounds per
bushel and the protein content was excellent at 15%.
Rotation 6a
WINTER WHEAT-B i SUNFLOWER / Pea-FALLOW / WINTER WHEAT-A
Cost/A. 2003Winter Wheat-B
$15.26 -Sprayw/16 oz Roundup Ultra Max + 50 ml / gal ammonium sulfate + 8 oz Banvel 4L. 8 gpA spray rate.
-August 20, 2002.
9.50 -Spray w /16 oz Roundup Ultra Max+ 50 ml/ gal liquid ammonium sulfate / acre. 8 gpAspray rate. -
September 20, 2002.
25.83 -Plant to Jagalene @ 69 lbs or 960,000 seeds / acre. Planted w/JD750 drill at 10" rows + 6 gal/Aliquid
10-34-0. on September 23, 2002.
19.60 -Harvest 35.4 bu/A winterwheat-July 10, 2003 Test weight-59.0#/bu (Protein content - 15.4%)
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$99.09 Total Cost of Winter Wheat-B Production
Rotation 6a
WINTER WHEAT-B / SUNFLOWER i Pea-FALLOW / WINTER WHEAT-A
Cost/ A. 2002 Sunflower
$15.26 -Spray w /16 oz Roundup Ultra Max / acre + 50 ml / gal liquid ammonium sulfate + 8 oz Banvel 4L/
acre. 8 gpA spray rate. - August 20, 2002.
9.50 -Sprayw /16 oz Roundup Ultra Max / acre + 50 ml / gal liquid ammonium sulfate.8 gpAspray rate. -
October 15, 2002.
17.84 -Inject 28-0-0 + 10-34-0 (40#N / 20#P2O5) with Injector Implement set @ 20" rowspacing. -October 21,
2002.
12.75 -Applytreflan granules @ 1.3# al/acre. Not Incorporated. - October 28, 2002.
12.28 -Sprayw/ Aim @ .33 oz / acre + Roundup Ultra Max @ 16 oz / acre + 50 ml / gal liquid Ammonium
Sulfate + liquid 28-0-0 nitrogen fertilizer @ 1.5 quarts per acre. 10 gpA spray rate. - April 21, 2003
27.61 -Planted to Mycogen 8N421 Nusun oil-type sunflowers @ 22,600seeds / acre w/ JD 7100planter.
Seed box treated w / LIndanefor wire worm control. - May28, 2003.
10.46 -Spray w/ Lorsban 4ECto control /\rmy Cutworms. 24 oz or 1 >2 pints /10 gallons ofwater. - May 28,
2003
23.76 -Harvest 1132#/Acre Sunflowers - October 2, 2003. Test weight-31.6#/bushel
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$158.36 Total Cost of Sunflower Production
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Rotation 6a
WINTER WHEAT-B / SUNFLOWER / Pea-FALLOW/ WINTER WHEAT-A
Cost / A. 2002 Pea-Fallow
$9.50 -Spray w /16 oz Roundup Ultra Max + 50 ml / gal liquid Ammonium Sulfate. 8 gpA spray rate. -
October 15, 2002.
26.04 -Plant to Arvika peas @ 300,000 seeds per acre (88#/A) + 5 # / acre granular innoculum w / JD 750
drill. - March 26, 2003.
13.82 -Spray to terminate peas w /16 oz Roundup Ultra + 50 ml / gal liquid ammonium sulfate + 6 oz Banvel
41. 8 gpA spray rate. -June 12, 2003.
28.50 -Land Charges 2003
$77.86 Total Cost of Pea-Fallow
Rotation 6a
WINTER WHEAT-B / SUNFLOWER / Pea-FALLOW / WINTER WHEAT-A
Cost / A. 2003 Winter Wheat-A
$9.50 -Spray w /16 oz Roundup Ultra Max + 50 ml / gal liquid Ammonium Sulfate. 8 gpA spray rate. -
September 20, 2002.
25.83 -Plant to Jagalene @ 69 lbs or 960,000 seeds / acre. Planted w/JD750 drill at 10" rows + 6 gal/A liquid
10-34-0. on September 23, 2002.
21.89 - Top Dress 28-0-0 liquid Nitrogen fertilizer on dormant winter wheat at 80#N I Acre rate.
- March 24, 2003.
19.72 -Harvest 35.9 bu/A winter wheat-July 10, 2003. Test weight-60.6#/bu (Protein content-14.3%)
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$105.84 Total Cost of Winter Wheat-A Production
Rotation 6a SUMMARY 2003
Crop Income Expenses Net Income Per Acre
Winter Wheat-B $117.52 - $114.66 ($99.09 + $15.57) = $ 2.86
Sunflower $116.03 - $158.36 = $-42.33
Pea-Fallow $ 0.00 - $ 0.00* = $ 0.00*
Winter Wheat-A $117.03 - $168.13 ($105.84 + $62.291 = $-51.10
$350.58 - $441.15 = $-90.57 / 4 = $-22.64
*The expense of the pea-fallow ($77.86) was split 80% ($62.29) to the Winter Wheat-A and 20% ($15.57) to
the Winter Wheat-B.
$ - 22.64 Average Income / acre for Rotation 6a - 2003
Rot. 6a Discussion: The pea/fallow in this rotation is designed to replace some of the fertilizer
nitrogen with nitrogen from the peas roots and stubble. The peas were planted and grown in the fallow
plots only until early bloom stage of growth. At this stage, the peas were killed by a herbicide spray.
The peas have by this time produced most of the organic nitrogen they will assimilate during the
growing season. Due to the added expense of growing peas, the cost of the summer fallow season
has increased by about $11 per acre as compared to Rotation 1. The winter wheat grown after the
pea-fallow has averaged 43.8 bushels per acre over a 5 year period. The second year of winter
wheat has averaged 31.3 bushels per acre over the 5 year period. The Sunflowers have the highest 5
year average at 1604 pounds per acre.
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Rotation #8
The plots from rotation #8 were added to Rotations 5, 6 and 9 to make longer 4 year rotations.
Rotation 9a
WINTER WHEAT-B / SAFFLOWER/ PEA-FALLOW / WINTER WHEAT-A
Cost / A. 2003 Winter Wheat -B
$15.26 -Spray w/16 oz Roundup Ultra Max + 50 ml / gal ammonium sulfate +8 oz Banvel 4L. 6 gpA spray rate.
- August 20, 2002.
9.50 -Sprayw/16 oz Roundup Ultra Max + 50 ml / gal liquid ammonium sulfate / acre. 8 gpA sprayrate. -
September 20, 2002.
25.83 -Plant to Jagalene @ 69 lbs or 960,000 seeds / acre. Planted w/JD750 drill at 10"rows + 6 gal/A liquid
10-34-0. on September 23, 2002.
18.64 -Harvest 31.7 bu/A winter wheat - July 10,2003 Test weight - 59.6#/ bu (Protein content-15.0%)
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$98.13 Total Cost of Winter Wheat-B Production
Rotation 9a
WINTER WHEAT-B / SAFFLOWER i PEA-FALLOW / WINTER WHEAT-A
Cost / A. 2003 Safflower
$15.26 -Spray w/16 oz Roundup Ultra Max + 50 ml / gal ammonium sulfate +8 oz Banvel 4L. 8 gpA spray rate.
-August 20, 2002.
9.50 -Spray w/16 oz Roundup Ultra Max + 50 mi / gal ammonium sulfate. 8 gpAspray rate. - October8,
2002.
17.84 -Injected 28-0-0 plus + 10-34-0 (40#N/acre + 20# P205 / acre) - October 21, 2002.
12.75 -ApplyTreflan granules @ 1.3# ai / acre. Granules not incorporated. - October 28, 2002.
22.05 -Plant to Finchw / JD 7100 planter at 210,000 seeds/acre (25 lbs/acre) Seed box treated w/ Lindane for
wire worm control. - April 17, 2003.
17.34 -Sprayw/ Poast @ 1 Yz pints / acre + 32 oz crop oil / acre for grassyweed control. 10 gpA spray rate. -
June 2, 2003.
17.56 -Harvest 1106 #/Acre Safflowers - August 21, 2003, Test weight-47.3 #/bushel
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$141.20 Total Cost of Safflower Production
Rotation 9a
WINTER WHEAT-B / SAFFLOWER / PEA-F>4/-L014^/ WINTER WHEAT-A
Cost/A. 2003 Pea-Fallow
$9.50 -Spray w/16 oz Roundup Ultra Max + 50 mi / gal liquid Ammonium Sulfate. 8 gpA spray rate. -
October 8, 2002.
26.04 -Plant to Arvika peas @ 300,000 seeds per acre (88#/A) + 5 # / acre granularinnoculum w / JD 750
drill. - March 26, 2003.
13.82 -Spray to terminate peas w/16 oz Roundup Ultra + 50 ml / gal liquid ammonium sulfate +6 oz Banvel
4L. 8 gpA spray rate. -June 12, 2003.
28.50 -Land Charges 2003
$77.86 Total Cost of Pea-Fallow
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Rotation 9a
WINTER WHEAT-B / SAFFLOWER/ PEA-FALLOW / WINTER WHEAT-A
Cost / A. 2003 WinterWheat-A
$9.50 -Spray w /16 oz Roundup Ultra Max + 50 ml / gal liquid Ammonium Sulfate. 8 gpA spray rate. -
September 20, 2002.
25.83 -Piant to Jagaiene @ 69 ibs or 960,000 seeds / acre. Pianted W/JD750 drili at 10" rows + 6 gal/A liquid
10-34-0. on September 23, 2002.
21.89 - Top Dress 28-0-0 iiquid Nitrogen fertilizer on dormant winter wheat at 80#N / Acre rate.
- March 24, 2003.
21.84 -Harvest 44.0 bu/A winterwheat-July 10, 2003. Test weight-60.0#/bu (Protein content-13.0%)
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$107.96 Total Cost of Winter Wheat-A Production
Rotation 9a SUMMARY 2003
Crop Income Expenses Net Income Per Acre
WinterWheat-B $104.61 - $113.70 ($98.13 + $15.57) =$-9.09
Safflower $165.90 - $141.20 =$ 24.70
Pea-Fallow $ 0.00 - $ 0.00 =$ 0.00*
Winter Wheat-A $140.80 - $170.25 ($107.96 + $62:291 = $ - 29.45
$411.31 - $503.01 =$-13.84/4= $-3.46
*The expense of the pea-failow ($77.86) was split 80% ($62.29) to the WinterWheat-A and 20% ($15.57) to
the Winter Wheat-B.
$ - 3.46 Average Income / acre for Rotation 9a - 2003
Rot. 9a Discussion: Rotation 9a is similar to rotation 6a except the sunflower has been replaced by
safflower. The safflower Is an easier oil seed crop to grow In the drier regions of western South
Dakota. Due to the added expense of growing peas, the cost of the summer fallow season has
Increased by about $11 per acre as compared to Rotation 1 (Winter wheat / Fallow). The winter wheat
grown after the pea-fallow has averaged 45.7 bushels per acre over a 5 year period. The second
•year of winter wheat has averaged 29.5 bushels per acre over the last 5 year period (1999-2003). The
safflower crop In this rotation has the highest 5 year average from the Wall Rotation at 1156 pounds
per acre.
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Rotation 10
WINTER WHEAT/ CHICKPEAS/ MILLET
Cost / A. 2003 Winter Wheat
$9.50 -Spray w /16 oz Roundup Ultra Max+ 50 ml / gal liquid ammonium sulfate / acre. 8 gpA spray rate. -
September 20, 2002.
25.83 -Plant to Jagalene @ 69 lbs or 960,000 seeds / acre. Planted W/JD750 drill at 10" rows + 6 gal/A liquid
10-34-0. on September 23, 2002.
21.89 - Top Dress 28-0-0 liquid Nitrogen fertiiizer on dormant winter wheat at 80#N / Acre rate.
- March 24, 2003.
25.66 -Harvest 58.7 bu/A winter wheat - July 10, 2003 Test weight - 62.6# / bu (Protein content -11.5%)
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$111.78 Totai Cost of Winter Wheat Production
Rotation 10
WINTER WHEAT / CHICKPEAS I MILLET
Cost/ A. 2003 Chick Peas
$15.26 -Spray w/16 oz Roundup Ultra Max + 50 ml/ gal liquid ammonium sulfate + 8 oz Banvel / acre. 8 gpA
spray rate. - August 20, 2002.
9.50 -Spray w /16 oz Roundup Ultra Max+ liquid ammonium sulfate @ 50 ml/ gallon of water. 8 gpAspray
rate. - October 8, 2002.
12.75 -Apply Treflan granules @ 1.3# ai / acre. Granules not incorporated. - October 28, 2002.
10.25 -Spray w/16 oz Roundup Ultra Max + 50 ml / gal liquid ammonium sulfate + 5 oz LV6 / acre. 8 gpA
spray rate. - April 11, 2003.
71.22 -Plant to Dwelley Chickpeas @ 130,000 seeds per acre (132 # / acre) + chickpea peat-based innoculum
@ 5# / acre. Seed treated w / LSP / Apron / Maxim. 88% germ. 980 seeds / pound w/ JD 750 drill. - April
14,2003.
14.72 -Harvest 667# / Acre Dwelley chick peas - August 11, 2003. Test weight- 57.0#/bushel
28.50 -Land Charges 2003
$162.20 Total Cost of Chickpea Production
Rotation 10
WINTER WHEAT / CHICKPEAS / MILI ET
Cost/A. 2003 Millet
$9.50 -Sprayw/ 16 oz Roundup Ultra Max + 50 ml / gal liquid ammonium sulfate / acre. 8 gpA sprayrate. -
October 16, 2002.
10.40 -Top Dress 28-0-0 liquid Nitrogen fertilizer at 30 #N / Acre rate. - March 24, 2003
13.82 -Spray w/16 oz Roundup Ultra Max + 50 ml / gal ammonium sulfate+ 6 oz Banvel 4L. 8 gpA spray rate.
-April 21, 2003.
13.10 -Sprayw/16 oz Roundup Ultra Max + 50 ml/ gal ammonium sulfate + 5 oz Banvel 4L. 8 gpA spray rate.
-June2, 2003.
21.76. -Planted to Sunup proso millet w / JD750 drill, w/starter fertilizer (10-34-0) at 6 gal/Acre. Row spacing
was at 10". Seeding rate was at 20#/A. - June 5, 2003.
15.40 -Harvest 925# / acre Millet - September 3,2003
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$112.88 Total Cost of Millet Production
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Rotation 10 SUMMARY 2003
Crop Income Expenses Net Income Per Acre
Winter Wheat $181.38 - $111.78 = $ 69.60
Chickpeas $140.07 - $162.20 = $-14.54
Millet $ 50.87 - $112.88 = $-62.01
$372.32 - $386.86 = $-6.95 / 3 = $ - 2.31
$ - 2.31 Average Income / acre for Rotation 10 - 2003
Rot. 10 Discussion: This is a high risk and high potential rate of return rotation with the chickpeas in
it. The chickpea crop did much better in 2003 than it did during the summer of 2002. This rotation has
very good diversity and historically has produced some of the best recrop winter wheat in the entire
study. The winter wheat has a 5 year average of 45.3 bushel per acre average. This rotation has good
diversity and disease occurrence is quite low. This rotation also has the advantage of not needing to
add fertilizer during the chickpea crop. Millet yields have been consistent after the pea crop.
Rotation 11
WINTER WHEAT I CORN / MILLET
Cost / A. 2003 WinterWheat
$9.50 -Spray w /16 oz Roundup Ultra Max + 50 ml / gal liquid ammonium sulfate / acre. 8 gpA spray rate. -
September 20, 2002.
25.83 -Plant to Jagalene @ 69 lbs or 960,000 seeds / acre. Planted w/JD750 drill at 10" rows + 6 gal/A liquid
10-34-0. on September 23, 2002.
21.89 - Top Dress 28-0-0 liquid Nitrogen fertilizer on dormant winter wheat at 80#N / Acre rate.
- March 24, 2003.
25.84 -Harvest 59.4 bu/A winter wheat-July 10, 2003 Test weight-61.7#/bu (Protein content-10.5%)
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$111.96 Total Cost of Winter Wheat Production
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I
I
Rotation 11
WINTER WHEAT / CORA//MILLET
Cost / A. 2003 Com
$15.26 -Spray w /16 oz Roundup Ultra Max + Liquid Ammonium Sulfate at 50 ml/gallon + 8 oz Banvel 4L /
acre. 8 gailons/acre spray rate.- August 20, 2002.
17.84 -Injected 28-0-0 + 10-34-0 (40#N/acre plus 20# P205 per acre). 20 inch row spacing.
-October 21, 2002.
13.82 -Spray w /16 oz Roundup Ultra Max + Liquid vAmmonium Sulfate at 50 ml/gallon + 6 oz Banvel 4L /
acre. 8 gallons/acre spray rate.- April 21, 2003.
42.40 -Plant to Dekalb DKC 44-46 RR/YG @ 19,600 seeds / acre. Planted w / JD 7100 Corn planter. 20 inch
row spacing. 16 inch spacing between seed. Seed box treated with lindane for wireworm control. - May
7, 2003.
13.10 -Spray w/16 oz Roundup Ultra Max + 50 ml / gal ammonium sulfate + 5 oz Banvel 4L. 8 gpA spray rate.
-June2, 2003.
20.72 -Harvest 39.7 bushels / acre corn - September 20, 2003 Test weight - 53.4 # / bushel
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$152.04 Total Cost of Corn Production
Rotation 11
WINTER WHEAT / CORN / MILLET
Cost/A. 2003 Millet
$10.40 -Top Dress 28-0-0 liquid Nitrogen fertilizer at 30 #N / Acre rate. - March 24, 2003
13.82 -Spray w/16 oz Roundup Ultra Max + 50 ml / gal ammonium sulfate + 6 oz Banvel 4L. 8 gpA spray rate.
-April 21, 2003.
13.10 -Spray w/16 oz Roundup Ultra Max+ 50 ml/ gal ammonium sulfate + 5 oz Banvel4L. 8 gpA spray rate.
-June2, 2003.
21.76 -Planted to Sunup proso millet w/ JD750 drill, w/ starter fertilizer (10-34-0) at 6 gal/Acre. Row spacing
was at 10". Seeding rate was at 20#/A. - June 5, 2003.
0.00 -Harvest 0 # / acre Millet - September 3, 2003
.40 -Soil Sampling / acre
28.50 -Land Charges 2003
$87.98 Total Cost of Millet Production
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Rotation 11 SUMMARY 2003
Crop Income Expenses Net Income Per Acre
Winter Wheat $177.60 - $111.96 = $ 65.64
Corn $ 89.32 - $152.04 = $-62.72
Millet $ 0.00 - $ 87.98 = $-87.98
$266.92 - $351.98 = $-85.06/3 =$-28.35
$ - 28.35 Average income / acre for Rotation 11 - 2003
Rot. 11 Discussion: This is an intensive continuous crop system. The winter wheat has averaged
41.4 busheis / acre over the iast 5 years (1999-03). The corn in the rotation aiiows us to do a much
better job of cleaning up weed probiems. The injection of fertilizer in the fail aiiows us to plant the corn
into a tilled strip that is 2 to 4 degrees warmer than the non-tilled area between the rows. A plant
population of less than 18,000 plants per acre is adequate to produce over 100 bushels per acre of
corn. The corn yields are at 61.1 bushels / acre over a 5 year period (1999-2003) with this rotation.
Rotation 11 is the highest long-term yielder of corn at the Wall Rotation Study. The use of strip tillage,
injection of nitrogen and phosphorus fertiiizer and use of Roundup Ready® corn has improved dryland
corn production. Millet yields have averaged 1125 pounds per acre over the last 5 years (1999-03).
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Cost of Inputs - 2003
SEED NO-TILL PLANTING CHARGES
Jagalene Winter Wheat $ 6.50 / Bu
Wesley Winter Wheat $ 5.00 / Bu
Russ Spring Wheat $ 5.25 / Bu
Sunup Millet $ 8.50 / 50 lbs ($.17 / lb)
Finch Safflower $23.00 / 50 lbs
Dwelley Kabuli Chick Peas.... $45.00 /100 lbs
Dekalb DKC 44-46 RRA'G Gorn....$130/80,000 kernels
Mycogen 8N421 Sunflowers $145.00 per 200,000 seeds
Arvlka Peas $10-00 / bu (60 lbs)
$10.50/Acre
LAND CHARGES
$350/acre x .07 = $24.50 + $4 land tax ^
$28.50/Acre
SPRAY APPLICATION FEE
Herbicides @ $3.50/acre. Fertilizer @ $3.50/acre.
Treflan application @ $3.00/acre.
HARVEST CHARGES
LIQUID FERTILIZERS
10-34-0 $225.00 / Ton ($ 1.31 / gal)
28-0-0 $128.97 /Ton ($ .69/gal) Base Is $13 per acre plus $ .13 for each bushel
over 20 bushel, and $ .13 per bushel for transportation.
GRAIN SALE VALUES
Note: *Prlces from Dakota Mill @ Rapid City Nov. 20, 2003.
*Wlnter Wheat See Chart
*Sprlng Wheat See Chart
*Safflowers $15.00/cwt
*Corn #2 yellow $2.25 / bushel
*Proso Millet $5.50 / cwt
Dwelley (Kabuli) Chick peas $21.00 / cwt
*Sunflowers Nusun (oil-type) $10.25 / cwt
Warne Chemical
HERBICIDES (as of 11-27-02)
Bronate $46.14/gal
Roundup Ultra Max $44.00/gal
Penetrate II $16.49/gal
Liquid Ammonium Sulfate..$ 5.33/gal
Atrazlne 90df $ 2.25/lb
Crop on $6.20/gal
Harmony GT $11.93/oz
Harmony Extra ...$11.63/oz
Ally $22.92/oz
Treflan 10% granules $ .75 / lb
LV6 (2,4D Ester) $19.50/gal
Poast $66.40/gal
Clarity (dlcamba)(Banvel). $92.42/gal
Tilt $340/gal
Starane $93.10/gal
Aim 40DF... $7.30/oz
Fallow Master $18.75/gal
Spartan 75df $41.80/lb
Maverick $ 14.00 / oz
INSECTICIDES
Enhance plus (llndane) $15.06 / lb
Lorsban 4E $37.00 / gallon
SOIL SAMPLING & ANALYSIS
$ .40 per acre
MECHANICAL TILLAGE CHARGE
$5.25 / Acre
SEED TREATMENTS
Gran.lnnoculum for Garbs or field pea.. .$55.95 / 40# bag($1.39/lb)
Vltavax / Thiram / RTU $33.41/gal (5 oz/100# seed)
Seed treatment fee $ .25/Acre
Field Pea Innoculum (peat base) $ .60 / bu
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Winter and Spring Wheat Value Per Bushel with Protein Adjustment.
(Prices from Dakota Mill and Grain, Rapid City as of November 20, 2003)
Protein Winter Wheat Spring Wheat
Content
10.0 $2.95
10.2 $2.97
10.4 $2.99
10.6 $3.01
10.8 $3.03
11.0 $3.05
11.2 $3.07
11.4 $3.09
11.6 $3.11
11.8 $3.13
12.0 $3.15 $2.95
12.2 $3.16 $2.98
12.4 $3.17 $3.01
12.6 $3.18 $3.04
12.8 $3.19 $3.07
13.0 $3.20 $3.10
13.2 $3.21 $3.13
13.4 $3.22 $3.16
13.6 $3.23 $3.19
13.8 $3.24 $3.22
14.0 $3.25 $3.25
14.2 $3.26 $3.28
14.4 $3.27 $3.31
14.6 $3.28 $3.34
14.8 $3.29 $3.37
15.0 $3.30 $3.40
15.2 $3.31 $3.43
15.4 $3.32 $3.46
15.6 $3.33 $3.49
15.8 $3.34 $3.52
16.0 $3.35 $3.55
16.2 $3.36 $3.58
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Precipitation for September 1998 through August 2003
Wali Rotation Rain-Fail Data (1998-99)
Month Total Precip.
(inches)
Month Total Precip.
(inches)
Month Total Precip.
(inches)
September 98.. 0.60" January 99... 0.20" May 3.22"
October 6.08" February 0.00" June 3.33"
November 1.98" March 1.10" July 2.21"
December 0.00" April 2.65" Aupust 2.03"
(Accumulative total preci
(Accumulative total p
WailF
pitation from Sept.1,1998 to Aug
recipitation from Apr.1 to Aug. 31
totation Rain-Fail Data (1999-0(
31, 1999 is 23.40")
1999 is 13.44")
))
Month Total Precip.
(inches)
Month Total Precip.
(inches)
Month Total Precip.
(inches)
September 99.. 1.33" January 00... 0.04" May... 1.19"
October 0.13" February 0.09" June 1.96"
November 0.85" March 2.42" July 1.65"
December 0.15" April 3.27" Auaust 0.13"
(Accumulative total preci
(Accumulative total p
Wail
pitation from Sept.1. 1999 to Aua. 31. 2000 is 13.21 ")
recipitation from Apr.1 to Aug. 31, 2000 is 8.20")
Rotation Rain-Fall Data (2000-01)
Month Total Precip.
(inches)
Month Total Precip.
(inches)
Month Total Precip.
(inches)
September 00.. 0.25" January 01... 0.10" May 1.45"
October 1.22" February 0.24" June 4.13"
November 0.80" March 0.42" July 3.68"
December 0.15" April 2.10" Auaust 0.93"
(Accumulative total precipitation from Sept.1, 2000 to Aug. 31, 2001 is 15.47")
(Accumulative total precipitation from Apr.1 to Aug. 31, 2001 is 12.29")
Month Total Precip.
(inches)
Month Total Precip.
(inches)
Month Total Precip.
(inches)
September 01.. 0.82" January 02... 0.11" May 1.41"
October 0.42" February 0.05" June 0.58"
November 0.02" March 0.23" July. 0.79"
December 0.00" April 0.92" Auaust 1.89"
(Accumulative total precipitation from Sept.1, 2001 to Aug. 31, 2002 is 7.24")
(Accumulative total precipitation from Apr.1 to Aug. 31, 2002 is 5.59")
Month Total Precip.
(inches)
Month Total Precip.
(inches)
Month Total Precip.
(inches)
September 02.. 2.61" January 03... 0.14" May 1.55"
October 0.73" February 0.32" June 0.66"
November 0.01" March 1.35" July 0.74"
December 0.03" April 1.88" Auaust 0.41"
(Accumulative total precipitation from Apr.1 to Aug. 31, 2003 is 5.24")
1971-2000 Average Total Precipitation from September 1 - August 31 is 17.24"
1971-2000 Average Total Precipitation from April 1 - August 31 is 11.53"
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Wall Rotation Study Rainfall
30 Year Average comparisons of Monthly Precipitation @Wasta, SD.
1961-1990 1971-2000
January 0.31" 0.35" ,
February 0.40" 0.48"
March 0.96" 1.10"
Anril 1.88" 1.95"
May 2.61" 3.05"
June 2.83" 2.68"
July 1.96" 2.17"
August 1.61" 1.68"
September 1.19" 1.12"
October 1.18" 1.53"
November .49" 0.74"
December .39" 0.39"
Total
bo
17.24"
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Wall Rotation Study Soil Analysis - As of November 19, 2003 for the 2004 Season
Plot
No.
2004 Crop
and
estimated
yield goal
Soil
Texture
Soii
pH
Soiubie
Saits
Organic
Matter
%
N03-N
# / acre
0-6" 0-24"
P
ppm
K
ppm
Add
N
#/A
Add
P205
#/A
Add
K20
#/A
2003 Yield
(Busheis/A or
Lbs / acre)
1 top totai
101-1 HRW-60bu Medium 6.7 0.5 1.4 41 109 6 291 40 40 0 Fallow
102-1 Fallow Medium 6.6 0.4 1.4 32 60 10 326 - - - HRW-77.1 bu
117-2a Com-80bu Medium 6.5 0.4 1.6 29 44 16 476 50 0 0 46.3 bu HRW-b
118-2a Fallow Medium 6.5 0.4 1.6 32 59 8 356 - - - 4.3 bu Corn
119-2a HRW-60bu Medium 6.7 0.5 1.3 34 97 7 320 55 35 0 Fallow
103-2a Sunf2000# Medium 6.5 0.3 1.4 22 43 9 329 55 20 0 72.8 bu HRW-a
104-2a Mil-2000# Medium 6.5 0.4 1.5 33 57 10 348 15 10 0 584# Sunflower
105-2a HRW-45bu Medium 6.4 0.4 1.5 36 76 13 346 35 10 0 225# Millet
106-3 Saff-1500# Medium 6.6 0.4 1.5 32 51 12 320 25 10 0 47.8 bu HRW
107-3 Mil-2000# Medium 6.9 0.4 1.5 12 36 5 294 35 25 0 614# Saffiower
108-3 HRW-45bu Medium 6.5 0.4 1.5 36 55 13 348 60 10 0 150# Millet
109-4 HRW-45bu Medium 6.3 0.4 1.6 35 56 19 364 55 0 0 1500# Millet
110-4 Mil-2000# Medium 6.5 0.4 1.6 16 31 18 348 40 0 0 57.4 bu HRW
111-5a HRS-40bu Medium 6.5 0.4 1.5 30 82 15 359 20 5 0 722# Sunflower
122-5a HRW-45bu Medium 6.4 0.4 1.5 20 39 21 378 75 0 0 26.2 bu MRS
112-5a Com-80bu Medium 6.8 0.4 1.3 20 46 9 334 50 25 0 34.9 bu HRW
113-5a Sunf2000# Medium 6.6 0.4 1.5 27 66 16 310 35 0 0 1.6 bu Corn
114-6a HRW-60bu Medium 6.6 0.5 1.5 47 106 10 374 45 25 0 Pea/Faliow
115-6a HRW-45bu Medium 6.6 0.3 1.4 20 53 9 317 60 20 0 35.9 bu HRW-a
121-6a Sunf 2000# Medium 6.2 0.4 1.7 35 64 18 363 35 0 0 35.4 bu HRW-b
116-6a Pea/Fallow Medium 6.3 0.3 1.6 30 85 6 376 — — — 1132#
Sunflower
123-9a HRW-60bu Medium 6.6 0.4 1.4 38 102 9 353 50 30 0 Pea/Faiiow
124-9a HRW-45bu Medium 6.5 0.4 1.4 22 38 6 357 75 30 0 44.0 bu HRW-a
125-9a Saff-1500# Medium 6.3 0.4 1.5 37 92 8 365 0 20 0 31.7 bu HRW-b
120-9a Pea/Fallow Medium 6.5 0.4 1.5 28 60 12 365 - - ~ 1106# Saffiower
126-10 0 Pea-
1500#
Medium 6.3 0.4 1.6 40 60 11 357 0 5 0 58.7 bu HRW
127-10 Mil-2000# Medium 6.7 0.4 1.5 26 46 11 369 25 10 0 667# Chick peas
128-10 HRW-45bu Medium 6.3 0.4 1.5 39 61 12 359 50 10 0 925# Millet
129-11 Com-80bu Medium 6.4 0.3 1.5 22 38 8 368 60 30 0 59.4 bu HRW
130-11 Mil-2000# Medium 6.5 0.3 1.4 24 47 8 370 25 15 0 39.7 bu Corn
131-11 HRW-45bu Medium 6.0 0.4 1.5 48 68 16 358 45 0 0 100# Millet
Note: to convert P & K values to #/A take ppm value x 2.
Example: 500 ppm is equal to 1000#/Acre
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Nitrogen Needs for Wall Rotation Study (1994-2004)
Nitrogen Needs (Lbs/Acre)
Rotation Crop
1 Winter Wheat 80 115 85 115 130 65 105 75 40 88
Faiiow
—
2a Winter Wheat-a - .. .. „ 100* 120 115 85 60 85 55 86
Sunflower - ~ 60* 65 70 65 65 0 55 53
Millet - - 55* 60 55 40 55 0 15 37
Winter Wheat-b - - 90* 100 100 85 100 75 35 82
Corn — — 65* 75 85 60 60 25 50 59
Fallow - - - - - - - - - - -
3 Winter Wheat - 100 85 100 . 100 105 90 100 70 60 87
Saffiower - 55 60 55 55 65 70 85 30 25 55
Miilet 45 50 50 55 60 60 60 5 35 45
4 Winter Wheat - 100 80 100 95 85 80 100 80 55 82
Miilet 50 55 45 50 50 30 35 30 40 39
5a Winter Wheat - .. .. .. 90 100 90 70 65 0 75 66
Corn - — 80 70 80 70 70 40 50 63
Sunflower - — 65 65 90 80 85 25. 35 63
Spring Wheat - - 90 90 95 80 80 80 20 74
6a Winter Wheat-a 140 100 100 90 85 45 93
Winter Wheat-b - - — 100 100 70 50 0 60 63
Sunflower 70 90 65 85 50 35 65
Pea/Failow - - -
9a Winter Wheat-a .. 115 120 .95 105 85 50 95
Winter Wheat-b - - — 95 80 70 70 0 75 65
Saffiower .. — ~ 50 60 65 80 5 0 43
Pea/Fallow -
10 Winter Wheat 95 75 100 100 100 95 100 80 50 87
Pea 0 0 0 0 0 0 0 0 0 0
Millet 55 45 45 50 25 45 50 20 25 35
11 Winter Wheat 90 75 100 100 105 90 105 80 45 87
Corn 75 80 80 70 65 65 60 25 60 57
Millet 50 55 55 60 55 35 55 25 25 42
* = Not combined into a 6 year rotation yet. Yield goals are: Fallow Winter wheat-60 bu.,
Recrop Winter wheat-45 bu., Spring Wheat-40 bu., Sunflower-2000#., Safflower-1500#.,
Millet-2000#., Corn-80 bu., Chickpea-1500#
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1998-2003 Wall Rotation Yields, Protein %, Economics
Rotation 1
Rainfall (ADril-Nov Year Winter Wheat / Fallow Net Return $/A
22.75" 1998 67.4Bu@13.3% 0 $16.63
15.75" 1999 70.9@12.0% 0 15.46
10.47" 2000 58.3@13.5% 0 4.79
13.55" 2001 38.6@15.8% 0 - 23.49
8.94" 2002 28.6®15.1% 0 - 23.78
6.98" 2003 77.1®10.6% 0 24.88
Ave 56.8@13.3% 0 $2.41
Rotation 2a
1998 66.4Bu@12.9% 1917# 1250# 42.5Bu@11.3% 98.4 Bu 0 21.87
1999 67.1 @12.2% 2091 1500 62.8@ 9.3% 107.6 0 18.30
2000 66.9@13.7% 2602 1300 46.0@11.9% 65.8 0 21.03
2001 51.1® 14.1% 2082 2000 40.2 @12.1% 97.5 0 10.87
2002 30.9@15.7% 400 326 10.7@17.5% 0 0 -68.70
2003 72.8@11.0% 584 0 46.3@12.8% 0 .0 -33.55
Ave 59.2@13.2% 1612 1062 41.4@12.4% 61.5 0 $ - 5.03
Rotation 3
1998 41.9Bu@11.2% 1025# 1361#
1
CD
1999 57.2® 9.9% 976 1500 -10.32
2000 45.4@11.4% 1391 1266 14.59
2001 38.1 @ 12.1% 1575 2000 12.20
2002 9.8@17.2% 360 783 -52.71
2003 47.8®10.6% 614 0 -29.72
Ave 40.0@12.0% 990 1151 -12.90
Rotation 4
Winter Wheat / Millet Net Return$/A
1998 29.7Bu@12.3% 1150# -44.67
1999 47.2@11.3% 1500 -12.16
2000 32.6@13.5% 1370 -.01
2001 33.7® 14.2% 1800 -23.91
2002 14.7@16.1% 1182 -4.48
2003 57.4@10.1% 1500 4.72
Ave 35.8@12.9% 1417
1
CO
Rotation 5a
1998 33.0Bu@11.4% 91.5BU 1690# 33.6Bu®15.2% 11.00
1999 36.5® 9.7% 108.1 2010 36.3®11.9% 7.04
2000 47.6®10.9% 50.2 1958 31.9®13.2% -4.40
2001 33.1 ® 12.8% 101.6 1443 28.4 @15.1% 4.92
2002 3.4®18.3% 0 250 1.6®19.6% -110.82
2003 34.9®14.4% 0 722 26.2®15.0% -56.44
Ave 31.4@12.9% 58.5 1345 26.3®15% -24.78
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Rotation 6a
1998 — — — — —
1999 63.9Bu@ 9.7% 34.1Bu@9.1% 2210# 0* 1.96
2000 60.8@12.9% 48.9@10.9% 2468 0* 19.34
2001 48.0@16.1% 33.0@13.6% 2011 0* -8.10
2002 10.8@17.4% 5.2@18.4% 200 0* -99.76
2003 35.9@14.3% 35.4@15.4% 1132 0* -22.64
Ave 43.8@14% 31.3@13.4% 1604 0 -21.84
= pea fallow
Rotation 9a
1998 67.1 Bu@12.6% 49.4Bu@11.6% 1121# 0 11.77
1999 68.3@12.4% 29.8@11.6% 1277 0* -7.06
2000 57.1 @13.0% 43.0@12.3% 1546 0* 7.52
2001 50.0@14.9% 38.2@12.5% 1624 0* 1.24
2002 9.2@17.6% 4.9@17.8% 230 0* -98.38
2003 44.0@13.0% 31.7@15.0% 1106 0* -3.46
Ave 49.2@13.9% 32.8@13.4% 1150 0 -14.72
pea fallow
Rotation 10
Winter Wheat / Pea / Millet Net Return$/A
1998 36.6Bu@11.2% 3144 lb*& 1520# .26
1999 65.1 @ 9.9% 2334 *& 1500 11.16
2000 48.9@11.2% 1068*& 1524 -1.54
2001 40.8@12.4% 1585 *# 2000 21.08
2002 13.1 @18.4% 95# 622 -81.25
2003 58.7@11.5% 667*# 925 -2.31
Ave 43.8@12.4% 782 ib# 1348 -8.76
*= made the human edible grade.
&=yellow dry peas
#=Kabuli chickpeas (garbanzo beans)
Rotation 11
Winter Wheat / Corn / Millet Net Return$/A
1998 39.4Bu@11.0% 81.6BU 755# -19.44
1999 54.2@ 9.2% 99.2 1500 .47
2000 37.8@12.2% 60.2 1300 -7.35
2001 42.2@12.8% 106.4 2000 23.57
2002 13.5@17.8% 0 829 -68.28
2003 59.4@10.5 39.7 0 -28.35
Ave 41.0@12.2% 64.5 1064 -16.56
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Long-Term Economic Trends of The Wall Rotation Study (1994-2003)
(Net Income per acre)
Rotation Crop 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Ave Net Return
1 W. Wht $209.11 $45.13 $-23.91 $90.58 $90.54 $70.94 $10.04 $25.01 $116.40 $62.58
Fallow -52.98 -63.26 -58.24 -57.32 -59.62 -61.35 -57.03 -72.57 -66.64 - 63.44
Ave inc. 78.06 -9.07 -41.08 16.63 15.46 $4.79 -23.49 -23.78 24.88 -.43
2a W.Wht-a 220.29 74.19 13.46 88.12 82.99 95.54 40.94 42.76 107.49 73.94
Sunf -1.59 7.52 32.48 66.80 40.45 84.65 39.43 -109.29 -92.02 - 7.35
Millet -93.12 22.39 22.39 -23.20 -27.28 4.37 -19.28 -57.29 -77.58 -35.41
WWht-b 60.44 51.60 1.71 4.98 24.74 19.17 9.61 -69.50 39.15 4.63
Corn 79.70 10.83 2.23 40.80 36.30 -25.08 56.84 -160.22 -125.56 -43.54
Fallow -43.22 -46.22 -60.79 -46.25 -47.40 -52.47 -62.28 -58.69 -52.82 -54.73
Ave Inc. 37.08 20.05 1.91 21.87 18.30 21.03 10.87 -68.70 -33.55 -10.41
3 W.Wht -.17 59.16 40.60 -2.96 6.75 20.18 14.85 4.42 -72.08 34.93 .46
Saff 34.35 -16.04 71.99 -100.09 -11.68 -23.86 17.92 51.48 -84.25 -46.52 -17.04
Millet 8.38 7.25 31.91 20.58 -29.53 -27.28 11.01 -19.28 -1.81 -77.58 -22.98
Ave Inc. 14.19 16.79 48.17 -27.49 -11.49 -10.32 14.59 12.20 -52.71 -29.72 -13.19
4 WWht -.54 27.21 19.03 -30.72 -23.25 4.41 -9.30 -11.92 -58.02 57.89 -3.38
Millet 2.35 1.64 24.56 21.78 -66.08 -28.73 9.27 -35.90 49.06 -48.44 -10.94
Ave Inc. .91 14.43 21.80 -4.47 -44.67 -12.16 -.01 -23.91 -4.48 4.72 -7.16
5a W.Wht -11.71 -24.96 -32.84 3.34 -13.59 -103.59 15.17 -26.30
Corn 12.77 12.83 27.19 -50.34 64.63 -160.22 -140.82 -51.91
Sunf 27.07 51.67 44.59 48.17 -4.34 -102.05 - 64.26 -15.57
8. Wht 14.94 4.47 -10.77 -18.70 -27.00 -77.45 - 35.88 -33.96
Ave Inc. 10.77 11.00 7.04 -4.40 4.92 -110.82 -56.44 -31.94
6a W.Wht-a 51.82 74.21 36.47 -67.85 11.19 21.16
W. Wht-b -30.42 6.57 -12.52 -103.59 18.43 -24.30
Sunfi 51.61 73.12 33.46 -132.12 -42.33 ,-3.25
Pea/Failcw -65.17 -76.53 -89.83 -95.48 -77.86 -80.97
Ave Inc. 1.96 19.34 -8.10 -99.76 -22.64 -21.84
9a W. Wht-a -12.17 77.94 79.59 64.60 38.81 -72.45 32.84 28.67
W. Wht-b. 3.56 18.63 -37.55 6.43 -1.55 -106.51 6.48 -26.54
Saff -94.60 -3.24 -5.09 35.58 57.55 -107.23 24.70 1.10
Pea/Failcw -54.77 -46.25 -65.17 -76.53 -89.83 -107.36 -77.86 -83.35
Ave Inc. -39.50 11.77 -7.06 7.52 1.24 -98.38 -3.46 -20.03
10 W.Wht 32:58 -.43 -9.53 37.47 20.19 9.91 -62.61 69.60 14.91
Pea -.71 .43 33.07 23.28 -62.54 72.63 -155.62 -14.54 -27.35
Millet 38.06 57.07 -22.75 -27.28 37.73 -19.28 -25.53 -62.01 -19.27
Ave Inc. 23.30 19.02 .26 11.16 -1.54 21.08 -81.25 -2.31 -10.57
11 W.Wht -.17 53.20 56.67 -24.22 -2.65 23.06 -1.29 16.24 -61.47 65.64 8.43
Corn -34.68 72.66 1.49 7.43 8.89 15.42 -34.38 73.76 -160.22 -62.72 -33.62
Millet 1.28 -77.89 29.82 -.13 -64.57 -27.85 13.60 -19.28 16.85 -87.98 -20.93
Ave Inc. -11.19 15.99 29.33 -5.64 -19.44 3.54 -7.35 23.57 -68.28 -28.35 -15.37
Total (Apr-Nov) 22.75" 15.75" 10.47" 13.55" 8.94" 6.98"
Rainfall
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Long-Term Yield Trends of The Wail Rotation Study (1994-2003)
Yield per acre
Crop 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Ave Yield
Winter Wheat 19.6@ 67.7 30.0 32.9'^ 67.4 70.9 58.3 38.6 28.6 77.1 54.7 bu
Fallow 0 0 0 0 0 0 0 0 0 0 0
Winter Wheat-a 67.1 66.9 51.1 30.9 72.8 57.7 bu
Sunflower 2091 2602 2082 400 584 1551 Lb
Millet 1500 1300 2000 326 0 1025 Lb
Winter Wheat-b 62.8 46.0 40.2 10.7 46.3 41.2 bu
Corn 107.6 65.8 97.5 0 0 54.1 bu
Fallow 0 0 0 0 0 0
Winter Wheat 19.8@ 32.5 32.0 33.5 41.9 57.2 45.4 38.1 9.8 47.8 39.6 bu
Safflower 1061 905 1366 1010 1025 976 1391 1575 360 614 983 Lb
Millet 1360 1500 1998 2752 1361 1500 1266 2000 783 0 1109 Lb
Winter Wheat 19.7@ 25.0 26.9 24.4 29.7 47.2 32.6 33.7 14.7 57.4 37.1 bu
Millet 1275 1500 2063 2781 1150 1500 1370 1800 1182 1500 1470 Lb
Winter Wheat 31.7 33.0 36.5 47.6 33.1 3.4 34.9 31.1 bu
Corn 86.8 91.5 100.9 50.2 101.6 0 0 50.5 bu
Sunflower 1822 1690 2010 1958 1443 250 722 1276 Lb
Spring Wheat 41.7 33.6 36.3 31.8 28.4 1.6 26.2 24.8 bu
Winter Wheat-a 63.9 60.8 48.0 10.8 35.9 43.8 Lb
Winter Wheat-b 34.1 48.9 33.0 5.2 35.4 31.3 bo
Sunflower 2210 2468 2011 200 1132 1604 Lb
Pea / Fallow 0 0 0 0 0 0
Winter Wheat-a 42.7^^ 67.1 68.3 57.1 50.0 9.2 44.0 45.7 bu
Winter Wheat-b 30.1 49.0 29.8 43.0 38.2 4.9 31.7 29.5 bu
Safflower 1167 1121 1277 1546 1624 230 1106 1156 Lb
Pea / Fallow 0 0 0 0 0 0 0 0
Winter Wheat 30.1 35.4 36.6 65.1 48.9 40.8 13.1 58.7 45.3 bu
Pea 1290* 1306* 3144* 2334* 1074* 1585** 95** 667** 782 Lb** (3yr)
Millet 2266 3642 1520 1500 1524 2000 622 925 1314 Lb
Winter Wheat 19.8@ 31.1 35.8 27.6 39.4 54.2 37.8 42.2 13.5 59.4 41.4 bu
Corn 51.6 72.7 54.1 85.2 81.6 99.2 60.2 106.4 0 39.7 61.1 bu
Millet 1260 250 1920 2309 755 1500 1300 2000 829 0 1125 Lb
Rainfall(Apr-Nov) 14.95" 22.74" 22.76" 15.75" 10.47" 13.55" 8.94" 6.98"
@ = planted to spring wheat to start the trial
* = field peas, **= chickpeas,
= spring wheat replanted into failed winter wheat.
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Wall Rotation Study Weed Counts - 2003
Objectives: 1) To determine what weeds and intensity are present in each rotation.
2) To determine what effect crop rotations have on weed control.
Procedures: All 124 plots of the Wall Rotation Study were evaluated on October 15, 2003. A rating
of (0) means that the plot was compietelv weed free. A rating of (5) would indicate that the plot was
totally covered with weeds. The Weed Rating is derived from adding up the weed scores in all 4
plots and dividing by 4. The Rotation weed mean is derived from adding up the plot rating and
dividing by the number of cropping treatments in each rotation. With the Weed Rating and
Rotation weed mean, the lower the number, the lower the incidence of weeds.
Results: Rotation Weed
Yield Ave mean Rating
Roti M 998-03)
W.Wheat-56.8bu 1.375
Fallow - 0
Rot 2a 1.083
Corn - 61.5 bu
Fallow - 0 .
W.Wheat-a - 59.2 bu
Sunflower -1612 lb
Millet-1062 lb
W.Wheat-b- 41.4 bu
Rot 3
Safflower - 990 lb
Millet-11511b
W. Wheat - 40 bu
Rot 4
W. Wheat-35.8 bu
Millet- 14171b
Rot 5a
S. Wheat- 26.3 bu
W. Wheat 31.4 bu
Corn - 58.5 bu
Sunflower -1345 lb
1.833
1.625
1.375
Rot 6a 1.25
W. Wheat-a-43.8 bu
W.Wheat-b -31.3bu
Sunflower -1604 lb
Pea/Fallow -0
.50
2.25
2.75/2
1.5
1.0
0
2.0
2.0
0
6.5/6
1.75
2.50
1.25
5.50 / 3
1.00
2.25
3.25/2
2.75
.25
1.75
.75
5:50/4
.75
.75
1.50
2.00
5.0/4
Weeds present
Field bindweed
Volunteer wheat, Kochia, Russian Thistle, Wild Buckwheat
Ragweed, Volunteer wheat, Kochia
Volunteer wheat. Green Foxtail
none
Volunteer wheat, Kochia, Ann. Sunf, LLSage, Mares tail
Kochia, Green Foxtail
none
Volunteer wheat, Kochia, Ann. Sunf, LL Sage, Mares tail
Kochia, Fetid Marigold, Russian Thistle
Fetid Marigold, Kochia
Kochia, Fetid Marigold, Stink grass
Volunteer wheat. Downy Brome, Kochia
Green Foxtail, Kochia, Fetid Marigold
Kochia
Kochia, Volunteer wheat.
Vol wheat. Downy Brome, /Vin. Sunf, LL Sage, Mares tail
Kochia
Ragweed, Kochia
Volunteer wheat, Kochia, Ann. Sunf, LLSage, Mares tail
Green Foxtail, Kochia, Fetid Marigold
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Rot 9a
W. Wheat-a - 49.2 bu
W. Wheat-b -32.8 bu
Safflower -1150 lb
Pea/Fallow -0
1.50
Rot 10
Chick Peas - 782 lb
Millet-1348 lb
W. Wheat-43.8 bu
1.75
Rot 11
Corn - 64.5 bu
Millet-1064 lb
W. Wheat-41 bu
1.00
1.00
.50
2.00
2.50
6.00/4
1.25
3.00
1.00
5.25 / 3
1.25
1.00
.75
3.00/3
Fetid Marigold, Kochia
Kochla
Kochia, Volunteer wheat, Ann. Sunf, LLSage, Mares tail
Fetid Marigold, Volunteer wheat, Kochia
Volunteer wheat, Kochia
Kochia, Fetid Marigoid, Downy Brome, Russian Thistle
Fetid Marigoid, Kochia
Kochia, Volunteer wheat
Volunteer wheat. Green Foxtail, Stink grass
Kochia, Stink grass
Discussion: As of mid October 2003, Rotations 2a and 11 had the lowest levels of weed
pressure. This is due to the wide diversity of crops and thus herbicides available in this 6 year
rotation (2a). The cropping sequences in Rotation 2a provides for good weed control between
crops and also during in-season crop growth. Rotation 11 is very clean due to the good
selection of herbicides available throughout the 3 year rotation cycle. It is interesting to note that
Kochia was found in every re-crop wheat segment of this rotation study. Kochia has not been
seen in the failow wheat of rotation 1 or 2a or in the millet stubble wheat in Rotation 2a. It is
noteworthy to mention that broad-leaf herbicides have only been sprayed on the wheat crops of
Rotation land 2a during the spring one time in the last 6 years (In 2001). Broad-leaf herbicides
have not been sprayed on the recrop winter wheat since the spring of 2001. This is partly due to
the dry year that we had in 2002. In the spring of 2003, it was cool in April, May, and June. This
cool weather allowed the wheat to canopy over the row, crowd out the weeds and produce
good yields.
In contrast. Rotations 3 and 10 are the weediest in this trial. In rotation 3, we do not have
good enough labeled herbicides during the safflower crop to maintain good weed control during
that segment of the rotation. The safflower is planted in 20 inch rows. Wider rows gives some
advantage in terms of Alternaria leaf spot suppression because of the increased air movement
in wetter years but these wider rows also allow for more weed pressure between the rows.
Rotation 10 has concerns because of chickpeas poor crop canopy. It is very important that
chickpeas are planted on productive, weed free ground, as herbicide options for broadleaf
weeds are limited.
The fall of the year is an excellent time to get good control of winter annual weeds. We have
ALS resistant kochia and non-ALS kochia at this study so Sulfonylurea (SU) herbicides do not
continue to work effectively.
We have plans to take weed ratings 3 times each year (April 15, July 15, and October 15) to
further evaluate weed pressures at the Wall Rotation Study.
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2003-2004 PREVIEW
The following experiments are either ongoing or soon will be initiated this coming spring. Data will be
collected through the following year and presented in next years Annual Report.
1) SDSU Wheat and Oilseed Crop Rotation Study at Wail, SD
This 14-acre trial was initiated in the spring of 1994. There are nine cropping sequences that are currently
being evaluated. This rotation study looks at the economics, sustainability, and conservation compliance
of wheat when grown in combination with minor oil seed crops (safflower, sunflower). This very important
part of crop research in western South Dakota is funded by the South Dakota Wheat Commission and the
South Dakota Oil Seeds Council.
2) Variety Testing of Winter Wheat and Spring Grains (7 locations)
There are currently seven Crop Performance Test (CRT) sites in western South Dakota for evaluation of
winter wheat and three sites for evaluating spring grains. The CRT's are located at Bison (SG), Ralph (SG),
Hayes, Sturgis, Wall (SG), Oelrichs, and Martin. Spring grains to be tested include oats, barley, spring
wheat and durum wheat.
3) Winter Peas and Winter Lentils Planting Date Study
This multi-year study was started in the fall of 2002. In this trial, field pea and lentil varieties are evaluated
for winter survival and yield at two locations in South Dakota. Trials are located at Wall and at Dakota
Lakes Research Farm east of Pierre.
4) Field pea, Chickpea and Lentil Spring Planting Date Study and Variety Testing
Field pea, chickpea and lentil varieties will be grown at five planting dates starting in the spring of 2004 at
two sites in western South Dakota and evaluated for performance. In addition, field pea and chickpea
varieties will be planted at Selby, Hayes, Wall, and Bison and evaluated for grain yield. Field pea will be
further investigated as a cover crop. Chickpeas (garbanzo beans) are a high risk but potentially high
return crop. We are seeing more interest in the production of pulse crops in the West River area.
5) Field Pea Plant Population Study
In this study, four field pea varieties will be planted at six plant populations at two locations in western
South Dakota starting in the spring of 2004. The objective of this study is to determine the optimum plant
population density for different pea varieties under western South Dakota conditions.
6) Chickpea Planting Date x Seeding Rate Study
In this study a single chickpea variety will be planted at four planting dates and four seeding rates. The
objective of this study is to determine whether the effect of seeding rate on chickpea performance will
vary depending on planting date. We will also evaluate the effect of seeding rate and planting date on
disease pressure, insect pressure and on seed size.
7) Safflower Planting Date Study
This multi-year study was started in the spring of 2002. This trial compares several safflower varieties
planted at varying planting dates. The objective of this study is to determine the effect of planting date on
disease development (e.g. alternaria), insect pressure, seed color, oil content and yield of the sunflower
varieties.
8) Prose Millet Variety Trial
This is a multi-year study conducted in conjunction with the University of Nebraska, Lincoln (UNL). We
have a partnership with UNL where we plant the trial at Martin, SD and UNL does the harvesting. It has
been a good cooperative effort.
9) Soybean Row Spacing x Population Study
This trial will look at various row spacing and plant populations of soybeans to determine if there is an
advantage to ultra lowseeding rates and wider rows in semi-arid environments.
10) Soil Temperature Probes I Weather Station
The support of the South Dakota Wheat Commission in the case of soil temperature probes and the
South Dakota Crop ImprovementAssociation in the case of the weather station located at Wall, SD helps
to make more scientific measurements possible. Soil temperature probes are used to better predict winter
survivability of fall seeded crops and are also useful in other aspects of crop production. Weather
variables including rainfall, wind speed and temperature are documented daily. This data is used to
correlate crop performance to local weather variables.
